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EDITORIAL 


A FRUIT INDUSTRY FOR THE 
GOLD COAST 

S OUTH African fruit experts have recently been seriously 
discussing the possibility of disposing of large ^quantities 
of oranges and grape fruits on the markets of India and 
Ceylon. One member of the South African fruit 
industry expresses himself certain that India and Ceylon can take 
all the oranges that South Africa is able to produce. It is a 
very anomalous position that India produces and could produce 
to an enormously increaseil extent the finest flavoured oranges 
obtainable anywhere in the world. These are the loose skinned 
“Santara” of Central India, an orange of most attractive 
appearance and flavour. Owing to its peculiar loose skin, for 
when ripe the fruit inside can almo.st be shaken free from the 
rind without opening the latter, this orange does not travel well 
for long distances. The brother of a recent distinguished 
Viceroy, a commercial man of eminence, tried to convey this 
orange to Europe feeling sure of its commercial possibilities 
there but was unable to do so in a marketable condition. It 
would be quite possible however with a* little organi.sation to put 
this fruit profitably and in enormous quantity and good condition 
upon the markets in the Indian towns so that no South African 
fruit could compete with it. The organisation is at present what 
is lacking. Besides the “Santara” India produces many other 
good oranges. The dfyness of the atmosphere in India is a great 
asset in the production of colour and flavour in the orange. The 
atmospheric humidity on the other hand is tlhe cause of the 
frequently permanent green skin and lack of flavour in the 
oranges produced in most parts of Ceylon, Whilst the grape 



fruit does not flourisli well in India many regions iii Ceylon are 
peculiarly suited to certain good varieties of this fruit. The best 
oranges of Central India are produced where the annual rainfall 
is some 45 inches. Grape fruit prefers a higher rainfall, not less 
than 60 inches, a condition found in Ceylon. If a market for 
grape fruit exists in India it ought to be possible for Ceylon to 
develop it rather than South Africa. A good market too for 
Ceylon grape fruit might be found with the boats that put into 
Colombo. Californian or other grape fruit that is put upon the 
boats in England has reached the time when replenishment with 
fresh fruit in Colombo would certainly be entertained if a good 
local fruit were obtainable. Australian and Far Eastern boats 
both on the outward and homeward voyage could advantageously 
replenish at Colombo. There should be our own home market in 
the Island itself for the fruit, whilst markets further away, 
including perhaps even Southern Europe, might be possible 
fields. A canning industry too might not be forgotten. Several 
varieties of grape fruit have been proved as suitable for cultiva- 
tion in Ceylon, Marsh’s Seedless grafted upon lime or sour 
orange stock has demonstrated itself as a satisfactory kind. 
Seedling trees are generally not worth growing. We print in this 
number an extract from a paper upon a Fruit Industry for the 
Gold Qoas‘t read by Mr. G. H. Eady of the Department of 
Agriculture, Gold Coast, before the Second Conference of West 
African Agricultural Officers which contains much up-to-date 
information upon grape fruit and lemons. It is prefixed by his 
remarks upon the Gold Coast climate which show it in some 
respects to approximate to that of Ceylon. 
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CYPRIPEDIUM INSIGNE 

——11.11— I— » • 

LADY’S SLIPPER ORCHID OR SHOE OF VENUS 
K. J. ALEX. SYLVA, F.R.H. S., 

ACTING CURATOR, 

HAKGALA BOTANIC GARDENS ^ 

Cypripedium insigne Wall, of the Himalayas, belongs to a 
race of handsome terrestrial orchids found widely distributed in 
both hemispheres. The plant has branching fibrous roots and a 
short stem bearing a cluster of leaves clasping it at the base. 
The flowers are very peculiar with two large brown-mottled or 
streaked sepals and a pair of narrow petals in the midst of which 
projects a slipper-like pouch or bag with inturned edge (the 
labellum) . 

On account of its easy culture, beautiful foliage, and flowers, 
the genus Cypripedium is well worthy of a position in the green- 
house. The foliage of several species of the genus is beautifully 
mottled and make the plants very handsome ornamental speci- 
mens even when out of bloom. 

Cypripediums being terrestrial, with a few exceptions, do 
well in a compost made up of the following: 

1 part turfy soil 

1 ,, leaf mould * , 

^ ,, finely broken limestone or (coarse sand) 

f ,, well-decomposed cattle manure. 

It is not necessary that perforated pots should be used for potting 
Cypripediums as for most epiphytic orchids, but it is very 
important that the drainage should be good as these are very 
susceptible to ’the eflFects of bad drainage which causes damping 
off of the foliage. The pot should at least for one-fourth of its 
depth be arranged with clean broken crocks, over w'hich a few 
dry leaves or Sphagnum moss should be placed to prevent the 
drainage being choked by the soil. 

When potting the plant, care should be taken to see that the 
roots are well spread over the soil and that the base of the stem 
is about an inch below the rim of the pot. This space may be 
filled with a layer of Sphagnum mo^is so as to maintain tihe plant 
in moist condition during the early stage of growth. After 
potting, the plants need watering sparingly during the first few 
weeks till the fresh growth appears. When the plant is in active 
growth more water will be necessary. 

Propagation could readily be effected by the division of the 
plant. A g^od welliestablished plant is capable of as many as 
half a dozen divisions but it would not be advisable to make such 
divisions too small so as to consist of only single plants as these 
will be too weak to obtain a healthy start in life. Cypripediums 
are more or, less suited to the higher altitudes of Ceylon but with 
a little care and attention they can be cultivaed to perfection 
even at lower elevations. 
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BUDDING IN THE FIELD AT PERADENIYA 

T. H. HOLLAND, DIP. AGRIC. (WYE). 
MANAGER. EXPERIMENT STATION, PERADENIYA 

THE STATE OF GROWTH OF THE STOCK 

T he quarterly journal of the Rubber Research Institute 
of Malaya, Vol. 1, Nos. 1 and 2, contains an article by 
C. E. T. Mann entitled Budding in the Field. The 
author examines the effects of various factors on the 
percentage of successes obtained. 

Mann’s figures show that the highest percentage of 
successes was obtained in the group of stocks which were in a 
state of vigorous growth both at budding and at the time of open- 
ing the binding, while the lowest percentage was obtained in the 
group of stocks which were dormant at both these times. The 
latter figure (40%) is considerably lower than the percentage 
obtained in* the next best class, but the differences between the 
other classes are not striking e.g. 72% successes were obtained 
with stocks that were dormant at budding but vigorous at opening 
against 73% with stocks that were vigorous on both occasions, 
while 63% successes were obtained with stocks that were vigorous 
at budding but dormant at opening. 

• 

Naturally the periods of activity and dormancy will not 
exactly synchronise in any large number of ’stocks and when 
budding .starts the stocks will be at all stages, varying from full 
activity to complete dormancy. 

It must now be considered to what practical use any conclu- 
sions drawn from Mann’s investigation of this particular factor 
can be put. It is fairly easy to say which plants are in a state 
of active growth at any one iime but it is thought to be hardly 
practicable to judge at the time of bu^Jding which stocks are likely 
to remain in a state of activity .throughout the period between 
"budding and opening. Even if this were possible, to select for 
budding only those .stocks which are just entering on a period of 
vigorous growth would entail a large number of rounds of 
budding and a great expenditure of time and labour, and this 
procedure hardly apppears to be a practical proposition for large 
scale field work. Even to bud at one time only plants in a state 
of active growth would entail certainly three rounds of budding 
and would complicate affairs and add considerably to the eacpense. 
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V ; During July, August, and September 1930, clones of 26 
^■'Ceylon mother trees were established for testing purposes on the 
Iriyagama Division of the Experiment Station, Peradeniya. 
These clones were divided among three areas in each of wihich 
plots of Heneratgoda No. 2 tree appear as a standard of com- 
parison, while in area 3 plots of mixed seedlings are also 
included. Areas 1 and 2 thus each contain 9 clones -t- H2, while 
area 3 contains 8 clones -I-H2 and seedlings. The budding for 
area 2 was all done on one-year-old seedling stocks in the nursery, 
while in areas 1 and 3 budding was done in the field, additional 
nursery stocks being budded to fill vacancies and to replace 
failures. Area 1 was planted in 1928 with two-year-old stumps. 
Vacancies for which additional .stumps were not available were 
filled with 1928 and 1929 seedlings. It will thus be seen that the 
stocks in this area show considerable variation. Area 3 was 
planted in the north-east monsoon of 1928 with 1928 seedling 
basket plants. The growth of stocks in this area is considerably 
more vigorous and more even than that of the stocks in area 1. 

During the budding in areas 1 and 3 the state of growth of 
each stock at the time of budding was recorded. .The state of the 
stocks at the time of the first and second inspections was also 
recorded, but for reasons given above the latter records are not 
included in this account. 

The results in areas 1 and 3 are given in tables 1 and 2. 

Table I 


Results of budding in the field on stumps planted in igsS or 
seedling supplies planted in ig28 or ig2g in area i of the Iriyagama 
Division. 


Clone 

Number of stocks 
budded 

Percentage 
success on 
stocks 
growing 
vigorously 

Percentage 
success on 
dormant 
stocks 

Percentage 
success on 
all stocks 

Wawulugala 120 

60 

•86-6 

800 

850 

H 2 

56 • 

65 4 

76-7 

71-4 

Nakiadeniya 10 

59 

92-5 

79 00 

88- 1 

Eladuwa 1 

57 

61 0 

6r9 

61-4 

Yogama 21 Y 

59 

863 

93*3 

88- 1 

Govinna 1836 

58 

•600 

58- 1 

58-6 

Mirishena 2 

* 60 

40 0 

500 

45-0 

Mirishena 11 

• 56 

23 5 

13 6 

19-4 

H 411 

59 

47-6 

526 

50-8 

Cuilcagh 5 

59 

800 

85*2 

83-0 

Total 

583 

— 

— 

— 

Average 

58 

64-3 

65*3 

65-0 
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Table II 


Results of budding in the field on igzS seedlings planted out 
as basket plants in October-N ovemper , ig28, in area 5 of the 
Iriyagama Division. 


' Clone 

Number of stocks 
budded 

Percentage 
success on 
stocks 
growing 
vigorously 

Percentage 
success on 
dormant 

stocks 

• 

Percentage 
success on 
all stocks 

H 2 

101 

59-6 

84-7 

47-5 

H 401 

108 

96 0 

91-3 

93-5 

H 439 

106 

85-9 

92*8 

88*6 

Hillcroft 34 

109 

74*3 

743 

74*3 

Milleniya 162 

111 

59*0 

64*4 

6P2 

Uciapola 24 

102 

65*6 

73*7 

68*6 

H 47 

108 

56*7 

500 

52*8 

H 203 

100 

87*7 

74*5 

830 

H 24 

110 

60*5 

61*7 

60*9 

Total 

955 

— 

— 

— 

Average 

106 

71*7 

68-6 

70*0 


It will be seen that in area 1 in six clones higher percentages 
were obtained on stocks that were dormant at the time of budding 
while in four clones the reverse was the case. The difference 
between the average percentages in the two classes of stocks is 
negligible. 

In area 3 higher percentages were obtained on dormant 
stocks in four clones, in four clones higher percentages were 
obtained on active stocks, while in the remaining clone the 
percentages were identical. Again the difference between the 
average percentages can be considered to be negligible. 

It would appear, therefore, from this record that for estate 
practice the question of whether each individual stock is active or 
dormant at the time when it is desired to start budding is not 
worth considering, though it; might be desirable to start budding 
when the majority of the stocks wqre beginning to show active 
. growth, if such a period could he determined. 

• WEATHER CONDITIONS 

Mann examined this factor and compared results from 
budding in (1) showery weather, and (2) drought conditions. 
His figures show that little difference w&s found at the first 
opening of the buddings for examination but that the percentage 
of final successes was considerably greater when the budding had 
been done during showery weather. 
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Statements have sometimes been made as to the importance 
of the actual climatic conditions at the time of budding and it may 
be as well to examine this. point first. 

Budding is not usually attempted on wet days , and apart 
from fine distinctions as to the differences in mean temperature 
humidity, degree of sunlight, etc., of which data are not available 
in the presenj: instance, budding days can be roughly divided into 
sunny and dull days. Table 3 gives the results from such a 
procedure. 

Table III 

Results of Budding under different weather conditions 


Clone 

Weather conditions on 

Percentage 

day of budding 

success 

Area 1 




H 411 

Dull 

508' 

1 

Ciiilca^h 5 
Miribhena 2 

Dull 

Dull 

830 
45 0 

> Average 49*5 

Mirishena 11 

Dull 

19’4. 


H 2 

Dull morning, hot sunny afternoon * 

. 71*4 

Makiideniya 10 

Sunny and very hot 

88'1' 


Eladuwa 1 

Sunny and dry 

6r4 


Wawulugala 20 

Sunny and dry 

850 

Average 76 2 

Govinna 1368 

Sunny and dry 

58 6 


Yogama 2ly 

Area 3 

Sunny and dry 

88 1. 


Udapola 24 

Dull and sultry 

68 61 


H 203 

Dull 

83 0 

Average 70*8 

H 24 

Dull and drizzling 

6oyJ 


H 2 

Dull morning, hot and sunny afternoon 

47 5 

H 401 

Sunny and very hot 

93 5 

\ 

H 4.19 

Sunny and very hot 

88 6 


Milletiiya 162 

Sunny and dry 

6r2 

/ Average 74*1 

Hillcroft 34 

Sunny and dry • 

743 


H 47 

Sunny sgid dry 

528, 

) 


It must be stated that in a few cases on hot days budding 
was stopped between 10 a.m. and 3 p.m. while in other cases 
budding was continued all day. 

It has usually 'been presumed that dull cool weather is 
preferable for budding but the above record does not appear to 
support this, in fact in both areas the largest percentages of 
successes were obtained in clones which were budded on sunny 
days especially noted as being very hot. 
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'It may be argued that the weather on the day of budding is 
of comparatively small importance compared with the general 
climatic conditions during the montjh following budding. This 
may be so, but unfortunately few planters will be able to predict 
these conditions with certainty, and few in Ceylon have the ready 
means of obtaining frequent long range meteorological forecasts. 
The question of rainfall is probably more important and will be 
separately considered, but it may be concluded from the figures 
given that there is no reason why budding in the field should not 
be done on hot sunny days and that if the climatic conditions on 
the day of budding have any effect at all it is probably masked by 
the more potent factors such as the personal factor, the condition 
of the budwood, and the individuality of the clone. 

An attempt will now be made to study the influence of rain- 
fall for a short period before and after budding. Mann found 
that appreciably better results were obtained in showery weather 
than under “drought conditions.” 

In the present instance none of the budding was done in 
weather that could be described as “drought conditions.” In 
table 4 the rainfall for 5 days before budding and 10 days after 
budding is shown and the clones are divided into two classes: in 
each area the clones above the line were budded during periods 
of more frequent and heavier rain than those below the line. 
The former appeared to have gained no advantage however, in 
fact the highest percentages of success are found in the periods of 
least rainfall. It may well be, however, that the difference 
between the conditions under which these two classes were 
budded was not sufficient to effect the issue, or was masked by 
more potent factors. 



Record of rainfall in inches five days before and ten days after buddir^ in the field 
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THE PERSONAL FACTOR 

The personal skill of the budder has undoubtedly a potent 
influence on success. In the presenf case all the budding was 
done by two men, both of whom did a part of the budding of each 
clone, so that for comparative purposes the personal factor can 
be disregarded. 

THE CONDITION OF THE BUDWOOD 

This is probably the most potent factor in influencing the 
success of budding rubber. It is rather difficult to analyse the 
causes leading up to unsatisfactory peeling and general poorness 
of budwood. It appears certain that individual clones differ 
inherently in this respect but Mann has also pointed out the great 
variation in successes that he obtained from budwood from 
different trees of the same clone. It would appear that the 
quality of giving a large percentage of successes in budding is one 
which should have considerable weight in selecting a clone for 
extensive propagation. Apart from this it would appear hard to 
see what practical steps can be taken in the matter beyond 
ensuring as far as possible that the plants in the budwood multi- 
plication nursery are in the most vigorous possible state. 

, REBUDDING OF FAILURES 

The? statement has been made in Ceylon that when a bud has 
failed there is little chance of success by rebudding the stock on 
the other side until a period of about four months has elapsed. 
While this may be true of small stocks it has been strikingly 
disproved in the present instance in the case of two-year-old 
stocks such as were used in area 3. As reserve stocks were in 
hand for replacing failures, and as, in the event of final failure, 
the original stock would in any case be uprooted it was thought 
worth while to rebud the original stocks on the other side when a 
failure was recorded. The results are found in table 5 altogether 
with the results of the original budding. 

Table V 

Percentage successes obtained by rebudding two-year-old 
stocks on the opposite side when the original budding had failed. 


Clone 

• 

Pencentage successes 
of original budding 

Percentage successes of 
rebudding on the opposite 
side of the stock 

H 2 

47-5 

64-1 

H 401 

9ar-5 

1000 

H 439 

88-6 

. 75-0 

Hillcroft 84 

74-8 

• 821 

Milleniya 162 

61-2 

79-0 

Udapoia 24 

68-6 

78-1 

H 47 

528 

85-3 

H 203 

83-0 

100-0 

Average 

71-2 

82-9 
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All stocks were rebudded within two months of the original 
budding. One clone is not included as the second examination 
had not been made at the, time of writing. It must be borne in 
mind that a considerably smaller number of stocks was dealt with 
in the rebudding than at the original budding, but the fact that 
the average percentage of successes obtained is actually higher 
than at the original budding while conditions were approximately 
the same indicates that it is well worth while re-budding large 
stocks again on the other side without delay. 

COMPARISON WITH BUDDING IN THE NURSERY 

No exact comparison with nursery budding is available in 
the present instance since the same clones (except H2) were not 
budded in the field and the nursery. The percentage of successes 
obtained by budding in the nursery (for area 2) is however given 
in table 6 for general comparison. 

Table VI 

Percentage successes obtained by budding on one-year-old 
stocks in the nursery. 


Clone Percentage Successes 


H 2 

78-9 

H 75 

870 

H 445 

97*0 

P 5 

94-5 

• P 12 

96 5 

H 400 

81*0 

H 82 

840 

H 140 

940 

H 440 

970 

H 26 

960 

Average 

90-6 


The average percentage of successes is certainly consider- 
ably higher in the nursery than in the field but it must be 
remembered that the nursery budding was all done on vigorous 
one-year-old stumps. Better results in the field could have beqn 
anticipated on one-year-old stumps, though it is unlikely that they 
would have achieved the same vigorous growth as in the nursery. 

ACKNOWLEDGMENT 

All the budding work referred to was done under the 
immediate supervision of Mr. T. B. Ranaraja, Assistant in charge 
of the Iriyag^ma Division, who also took the records on which the 
conclusions arrived at in this article are based. He was assisted 
in this work by Mr. A. E. Wickramasinghe, Conductor. 



12 


SUMMARY AND CONCLUSIONS 

1. The results of budding seventeen Ceylon clones in the 
fields are discussed. 

2. It was found that there was no apparent advantage in 
the stock being in a state of active growth at the actual time of 
budding. 

3. There was no apparent advantage in budding on dull 
days rather than on hot sunny days; in fact the*highest per- 
centages of successes were obtained under the latter conditions. 

4. No budding was done under drought conditions but 
from an examination of the rainfall five days before and ten days 
after budding it appeared that a higher percentage of successes 
was obtained in the periods of lesser rainfall. 

5. Considerable differences in the percentages of successes 
obtained were apparent in different clones and it is believed that 
the individual suitability of a mother tree for successful budding 
and the state of the budwood used are two of the most important 
factors influencing success. 

6. It was found that large two-year-old stocks could be 
successfully, budded on the other side soon after the original 
budding *was definitely recorded as a failure. 

7. Considerable greater success was obtained by budding 
on vigorous one-year-old stocks in the nursery than on stocks two 
years old or more in the field. 
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CONTRIBUTIONS FROM THE RUBBER 
RESEARCH SCHEME. CEYLON 

REPORT ON SULPHUR DUSTING 
EXPERIMENTS ON GONAKELLE ESTATE 

R. K. S. MURRAY, A.R.C.SC., 
MYCOLOGIST, 

RUBBER RESEARCH SCHEME (CEYLON) 

1. The Experimental Area . — The total area of rubber on 
Gonakelle Estate is 93 acres, consisting of three fields of approxi- 
mately 45, 40, and 8 acres respectively. The latter field is 
situated about } mile distant from the main portion of the rubber, 
and served as an untreated control in the dusting experiments. 
Roughly speaking, the two main fields consist of relatively narrow 
strips planted down a stee{) hillside from an elevation of over 
3,000 feet down to about 1,500 feet. Whereas one ’field is well 
roaded, having a path “zig-zagging” from the top to the bottom, 
the other has few paths, .such as there are being badly placed for 
dusting purposes. This matter has an important bearing on the 
success of the operations, as indicated below. 

The rubber is mature and well grown for so great an altitude, 
and has not been tapped for some years. Before the dusting was 
commenced the intensity of Oidium was jiulged to be approxi- 
mately equal in the three fields, the extent of defoliation being, 
perhaps, slightly less in the control block. Every tree was 
affected to a greater nr less degree, and it was estimated that 
approximately 30% of the trees had been completely defoliated. 
The fungus was active when dusting was commenced. 

2. The Dusting Operations. — h'or the most part the Bjork- 
lund Duster was used, as in the experiments in Matale. With 
the exception of a few minftr points due to the vibration of the 
two-stroke engine the machine gave entire satisfaction. In* 
conjunction with the dusting experiments a ttial machine of 
British manufacture was tested. 

Two kinds of sulphur were used: 

(1) “Acme 300” sulphur dust manufactured in 

America. 

(2) “Flotate” sulphur from the Kawah Poetih 

volcanic deposits in Java. 
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The price of the American sulphur f.o.r. Colombo is about 

cents per lb., whereas for the Java product the correspond- 
ing cost is about 6^ cents per lb., the difference in price being 
largely due to the heavy freight charges from America. The 
only advantage which the American sulphur appears to possess 
is that it may be used without any preliminary treatment. 
“Flotate” sulphur, on the other hand, must be dried in the sun 
for a few hours before use, and may be passed through a sieve to 
advantage. This operation, however, costs not' more than 
about 1/10 cent, per lb., so that it would appear that the extra 
cost of the more specialised product is not justified. When 
satisfactorily dried “Flotate” sulphur possesses as good cloud- 
forming properties as “Acme 300,” and its fungicidal properties 
appear to be at least as good. The conclusion that “Flotate” 
sulphur is preferable to “Acme 300” should not be interpreted 
as a general statement unfavourable to specially prepared 
American .sulphurs. Price is a very important factor, and if an 
American firm can place on the Ceylon market a suitable article 
at a price competitive with that of Java sulphur, its use must be 
considered. At the present time it is not known whether the 
Java sulphur possesses any advantages over American sulphur 
on account ©f its acid content. 

A total quantity of 6,200 lb. of sulphur was applied to the 
experimental fields on Gonakelle, 4,000 lb. of “Acme 300” dust 
being first applied in four applications followed by 2,200 lb. of 
“Flotate” sulphur in three applications. In all an average of 
73 lb. per acre was applied. Mechanical trouble with the 
experimental machine somewhat interfered with the 'later dusting 
operations, witih the result that portions of the rubber have 
received 7 applications while others have had only 6 dustings. 
The first application was made on May 7th, and 8th, 1930. 
Subsequent dustings followed at approximate fortnightly 
intervals, the final application being made on August 19th, and 
20th. 

Owing to the steepness of the land and .scarcity of the paths 
in part of the experimental ai^a each application occupied two 
days, so that an average area of only 42^ acres was treated per 
(Jay. The dusting operation was'confine<l to the mornings. The 
coolies were seldom able to return to the lines before about 2p.m. 
and were not, therefore, required to work in the afternoons. All 
the work was personally supervised. 

3. Quantities and Costs , — ^The following figures represent 
the approximate costs of the dusting operations on Gonakelle. 
It is impossible to give exact figures owing to the complications 
introduced by the testing of the experimental British madhine. 
The figures are of little value as a gauge of the general cost of 
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sulphur dusting owing to the excessively high price of the 
American sulphur. Depreciation of the machine and cost of 
special supervision are not included. 


Sulphur. (1) 4000 lb. **Acme 300** @ 13*3 cts. 532 00 

2200 lb. ^‘Flotate** @ 6*6 cts. 145 20 

(costs are excluding transport from Colombo) 

Labour. 140 coolies @ -/60 cts. 84 00 

Petrol. 1 gallons @ Rs. 1-75 12 25 

Oil, 14^ gallons @ Rs. 4-50 6 75 


Rs. 780 20 


This is equivalent to about Rs. 9-25 per acre. It is again 
emphasised that this figure does not represent the economic cost 
of sulphur dusting in Ceylon. 

4. Results . — Before reporting the results of the dusting 
experiments it is necessary to consider the condition of the foliage 
when the dusting was started and during the course of the opera- 
tions. The normal “wintering” process occurs on Gonakelle 
during February, March, and April. When dusting was started 
on May 7th most of the trees had put on their new foliage and had 
suffered as the consequence of a severe Oidium attack. It was 
estimated that about 30 per cent, of the trees had been ccimpletely 
defoliated. These trees put out a second crown of foliage during 
the course of the experiments, so that there was at all times a 
proportion of the . trees in young leaf. In addition a consider- 
able percentage of trees underwent a secondary “wintering” in 
July and August so that there was a large quantity of young leaf 
in August arfd early September. This secondary “wintering” 
is normal in parts of Uva and is doubtless due to a prolonged 
period of dry weather following the N. E. Monsoon. 

Oidium was active throughout the course of the experiments 
but did not cause as severe leaf-fail as in March and April. It 
became more virulent in the control field after the normal 
secondary wintering referred to above, and its increase in 
virulence appeared to be associated with the advent of showery 
weather. 

It may at once be stated that the benefit in the foliage due to 
the sulphur dusting was disappointing. This is considered to bd 
chiefly due to the fact that the dusting was carried out at the 
wrong time of the year. It was the intention to commence 
dusting early in Apr;l, but owing to unforeseen delays in shipping 
the sulphur from America, the start was postponed until May 
7th, by which time the foliage had already suffered severely from 
the disease. As far as the control of the fungus is concerned, 
however, very definite results were obtained. 



16 


In considering the results of the dusting it is necessary to 
distinguish between the two treated fields. It has already been 
mentioned that whereas one field is well "roaded,” the other is 
poorly provided with paths. In order to determine whether it 
is necessary to apply the sulphur carefully to every portion of 
the rubber, or whether, once a good cloud of sulphur has been 
projected, the breezes will effectivly distribute it to all parts, the 
latter area was dusted chiefly from such paths as existed. As a 
Consequence the treatment was comparatively ineffective, and 
only those portions of the field to which the sulphur could be 
easily applied have benefited to any marked extent. The valu- 
able conclusion is drawn that it is of the utmost importance to 
ensure that every portion of the rubber receives its full quota of 
sulphur. On steep land this is often a matter of great difficulty, 
and would probably be a limiting factor to the success of sulphur 
dusting on some mid-country estates. Attention is directed 
below to the results obtained on the well “roaded” field in which 
it was possible to dust every portion from the paths. 

The foliage of the dusted and control fields was carefully 
examined on September 4th and 5th, and the following points 
were noted: ^ 

(1) * In the dusted field about 15 per cent, of the trees were 
or had recently been in young leaf, and in every case examined 
the pret;ed!ng defoliation was of the normal secondary type 
described above. In the control field the corresponding propor- 
tion was about 30 per cent, the defoliation in about half these 
cases being due to Oidium attaclj in the previous month or two. 

(2) In the dusted field 38 trees in young leaf were 
examined, and in every case Oidium infection was either absent 
or slight. Leaf-fall was negligible. In the control field 48 
such trees were examined, Oidium infection being classed in all 
cases as moderate or severe. The extent of leaf-fall was con- 
siderably greater than in the dusted field. 

(3) There was an abundance of healthy flower in the 
dusted field, and a small quantity in the control. 

(4) A small number of trees in the dusted field which had 
refoliated during the dusting operations appeared to be quite 
free from the disease, while, of a total of 240 trees examined, 
31 per cent, showed only mild secondary attack. In the control 
field no entirely healthy trees were found, gind the proportion 
with mild secondary attack was 10 per cent. . 

(5) A large percentage of trees in both areas possessed a 
thin crown of distorted leaves, mainly the result of Oidium attack 
before the dusting operations were commenced. 
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The above remarks apply only to the control field and the 
well “roaded” dusted field. 

5. Conclusions . — As the result of tihe dusting experiments 
and other observations on Gonakelle the following conclusions 
have been drdlivn:» 

(1) “Flotate” volcanic sulphur from Java is as effective a 
fungicide as the more specially prepared “Acme 300’’ dust from 
America, and is preferable on account of its cheapness. 

(2) In order that the dusting operations should achieve 
the maximum success they should be carried out during the 
period of refoliation after the normal “winter.’’ The applica- 
tions on Gonakelle were started too late in the year. It is 
probable Chat the ^rst application should be made at the first 
appearance of young leaf after “wintering.’’ This matter is to 
be investigated in further experiments to be carried out in 
Matale. 

(3) The importance of ensuring that every portion of the 

rubber receives its full dose of sulphur is stres.sed. Steep land 
with few convenient paths may be very difficult and slow to dust 
effectively. . • 

(4) Severe .attacks of Oidnirn appear to be associated in 
the Passara district with .showery weather. This may appear at 
first sight to be contradictory to the previous conclusion that a 
dry atmosphere iii the most important climatic factor favouring 
the disease. It myst be noted, however, that Passara is a dry 
district, and the hufnidity between showers is relatively low. It 
is possible that th^e showers provide the quantity of moisture 
necessary to the vegetative growth of the fungus mycelium, the 
intervening dry spells being favourable to the production of the 
conidia. 

(5) Although the du.sting operations, as judged by the 
general appearance of the treated rubber, cannot be considered 
highly successful, it is ctonsidered that the experiments, 
as such, have fulfilled a useful purpose in elucidating several 
problems in connection with the treatment. 

6. Acknowledgment . — ^Thanks are due to Mr. G. Kenfr 
Deaker, Superintendent of Gonakelle Estatq, for his kind 
co-operation in these experiments. 
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RfePORT IN CONNECTION WITH VISIT 
TO THE EAST 

A COMPARISON OF METHODS OF 
PREPARING PLANTATION RUBBER IN 
CEYLON, MA LAYA AND JAVA 

G. MARTIN, B.SC., A.I.C., F.I.R.I., 
SUPERINTENDENT CHEMIST IN LONDON OF THE CEYLON 
RUBBER RESEARCH SCHEME 

F undamental factors which may affect the prepara- 
tion and properties of rubber in the three countries are 
differences in type of soil and differences in temperature 
and humidity. 

Soil . — In Ceylon most of the rubber is grown on undulating 
land some of which is covered with huge boulders. Neither in 
Malaya nor Java are conditions .so hilly. The impression gained 
was that agricultural operations and latex collection are difficult 
in Ceylon, somewhat easier in Malaya and least difficult in Java. 
There are considerable differences in the appearance and physical 
texture of the soil in the three countries, but no opinion of value 
as to their comparative fertility could be formed in the short time 
available. 

Climate . — ^The temperature in the rubber growing districts 
of Ceylon is about 5® lower than in Malaya and Java. For this 
reason fermentation of latex does not occur so readily in Ceylon. 
The lower temperature affects the growth of the trees and the 
rate of bark renewal. The trees take longer to reach maturity 
in Ceylon and it is customary during tapping to take’ much thinner 
shavings than elsewhere to allow for slower bark renewal. 

Although the rainfall is abundant in all three countries the 
atmosphere in Ceylon is not so heavily charged with moisture. 
Crepe rubber can therefore be dried in less than a week when 
the weather is favourable, whereas in Java* it is necessary to 
employ artificial heating at night-time and in Malaya great care 
is necessary with regard to the position, dimensions and venti- 
lation of the drying room. 

During my visit there was a considerable amount of morning 
• rain in Ceylon which interfered with tapping. The tapping 
intervals were therefore very irregular. Malaya and Java were 
more fortunate. Whilst the main features of rubber preparation 
are the same in all three countries, differences in detail have 
developed and the following is an attempt to summarise them. 

* The preference for artificially heated drying sheds for crepe rubber in Java is in 
much lesser way a consequence of an extraordinary high content of moisture in the air 
than of the desire to be independent of the climate and the time of day as well as to be 
able to manufacture a rather thickish crepe in order to obtain a higher working capacity 
of the milling battery. During the dry season crepe rubber in Java will be dry in air 
at ordinary temperature within a week’s time, just the same as in Ceylon. By employing 
artificial heating the danger of developing mould on crepe aven in exceptionally cold and 
rainy weather is practically nil. — (Comment by the Director of the Java ^roefstatton voor 
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GENERAL COMMENTS ON METHODS OF PREPARATION 

A. Preparation of intrinsically uniform rubber . — Owing to 
local modifications in the method of preparation it is to be 
expected that there will be general differences in the vulcanising 
properties of rubber from Java, Malaya and Ceylon. The most 
striking is likely to occur in the case of smoked sheet which, 
owing to machining soon after coagulation, soaking in water 
overnight, and heavy smoking, probably vulcanises more slowly 
when obtained from Java than when obtained from Ceylon or 
Malaya. 

On the whole it is considered that methods of preparation 
do not differ greatly on estates in the same country and that the 
important source of variability is due to the varying characteris- 
tics of individual trees (see de Vries, Estate Rubber, p. 50) . As 
long as rubber is the product of life processess in a tree it will not 
be possible to obtain strictly uniform material without submitting 
it to drastic chemical purification. Nevertheless it is possible to 
prepare much more uniform material than at present. For this 
purpose bulking on a large scale should be encouraged and when 
the standard method of preparation is found to yield a material 
with abnormal vulcanising and mechanical properties the method 
of preparation should be modified (Cf. Programme o^ Work, 
January 1st, 1930) . This is the practice in connection with the 
preparation of “Certificate Rubber’’ in Java. Professor de 
Vries considers that the demand for this type of rubber is dis- 
appointing. On the other hand it is possible that the rubber is 
not as uniform in manufacturing operations and service as the 
laboratory tests indicate (Cf. Din.smore and Zimmerman, Ind., 
Eng., Chem., i8, 1926, p. 144). It is important that the results 
of laboratory tests should bear a relation to results obtained in 
commercial practice, and this is a subject to whidh a considerable 
amount of attention has been given by the London Staff of the 
Rubber Research Scheme. The information obtained is of 
practical value in connection with the attempts now being made to 
encourage the preparation of uniform rubber throughout Ceylon. 

As the area under budded rubber increases variations in the 
properties of rubber will probably decrease, particularly if care is 
taken to ensure that no tree is used as a source of budwood which 
yields rubber with abnormal properties when prepared by a 
standard method. This question is under consideration in 
London and has been studied elsewhere {India Rubber Journal, 
November 16, 1929, p. 159). 

When the rubber tree population becomes les^ 'ixed it may 
be possible to prepare uniform rubber throughout ylon by a 
careful standardisation of the processes of prepar^ iOn, but at 
present local modifications are necessary. 
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• Acting Director, Rubber Research Institute, Malaya. 
Comment by B. }. Eaton.— “In Malaya, I consider the lack of 
uniformity is due mostly to differences in methods of preparation on 
different estates. The considerable bulking of all the latex on any 
one estate eliminates differences due to varying characteristics of 
individual trees. The fact that the rates of vulcanisation of smoked 
sheet and thin pale crepe in Java are very similar, is probably due to 
the machining on the day of coagulation and the soaking overnight 
in water,, whereas the coagulum to crepe manufacture is machined 
on the day after coagulation. 

“The more rapid rate of vulcanisation of sheet cor^pared with thin 
pale crepe in Malaya is due to the fact that generally the coagulum 
for both sheet and ('repe is machined on the day after coagulation. “ 
Author's Comment , — The views expressed in this report are partly 
based on results obtained with crepe and sheet from latex from 
different estates in Ceylon using the same method of preparation. 
The question is receiving attention in connection with the survey of 
the intrinsic quality of Ceylon rubber now being made. 

B. Dirt , — Very few estates realise how important it is to 
keep out of the latex fine particles of dirt which are too small to 
be removed by straining. I'he use of sheraties (coconut shells) , 
which is the general practice in Ceylon, is a doubtful economy and 
may be more instrumental in limiting the use of rubber than is 
generally realised. 

Comment by B, J. Eaton , — “During this year much attention has 
*been paid to this problem and large scale experiments have been 
carried out by the Chemical Division of the Rubbeu* Research 
Institute of Malaya on estates. A vast improvement has been 
effected by fa) use of settling tanks in which dilutt^d latex is allowed 
to stand for about 10-15 minutes before straining and transfer to 
coagulation tanks, and (b) by the advocation and use of vertical 
strainers. ’ ’ 

Village Sheet . — An interest was taken in the preparation of 
smoked sheet rubber on small holdings in Ceylon. As the latex 
from which the individual sheets are prepared is. obtained from a 
small group of trees, the rubber must be variable, but it is prob- 
ably averaged by the various brokers who handle it. Neverthe- 
less it is expected that batches of 100 lb. will vary more than the 
corresponding amounts from large estates. The method of sun 
drying is open to criticism as it may cause deterioration of the 
rubber. 

Comment by B. J. Eaton .— Malaya co-operative factories and 
smokehouses are being started to improve and render such rubber 
more uniform. It is also -anticipated that a higher market price 
equivalent to that obtained by large European managed estates will 
result. ' ' 

For the information contained in this report the author 
acknowledges his indebtedness to PrtJfessor de Vries and 
Dr. Riebl in Java, Major B. J. Eaton in Malaya and Mr. O'Brien 
in Ceylon who all devoted a considerable amount of time to 
enable him to obtain the maximum advantage of his tour in the 
East. He also appreciates their kindness in correcting and 
commenting on this report. 



A FRUIT INDUSTRY FOR THE GOLD COAST* 


THE GOLD COAST CLIMATE 

T he Gold Coast is situated wholly within the torrid zone and has 
a mean annual rainfall between 24 inches in the coastal savannah 
and 88 inches in the rain forest. There is a marked double rainy 
season. 

• The mean annual shade minimum temperature in the coastal 
savannah lies between 71 and 75 degrees, the mean annual shade maximum 
for the same type of country being 83®*-87'^. In the rain forest mean shade 
minimum falls between 67^^ and 71*^ with a mean maximum of 83^-89*^. 

The mean temperature range in the inland savannah is generally greater, 
reaching 26*^ in some districts. 

The mean annual relative humidity lies between 71 and 88 per cent, 
with a very marked drop to as low as 20 per cent, in the Harmattan season, 
during December and February. 

A FRUIT INDUSTRY FOR THE GOLD COAST 

An industry in the fruit mentioned is limited at the present time to 
Lemons and Grape Fruit, these crops being easily cultivated and handled. 
The most important factor however is that the fruit would be easily market- 
able in the United Kingdom as compared to other fruits, which would have to 
meet severe competition from other countries. 

COMMENCING THE INDUSTRY * • 

The industry being a specialised one, where care is required in cultiva- 
tion, selection of varieties, weeding, mulching, pruning, reaping, handling, 
grading, packing and shipment, it is obvious it would be useless to attempt 
the cultivation of either lemons or grape fruit in the same manner as cacao 
is cultivated by the majority of the farmers at the present time. A number 
of individually owned plantations with a central packing house, or planta- 
tions commenced on a bonus system, as has been done with coffee in this 
C olony, even with co-operative management, would be doomed to failure from 
the commencement. 

The trees have to be grown on plantation principles and receive care 
and attention throughout the whole period from seedlings to old age, and 
the fruit “picked,** No fruit of any description is picked in this country 
and even on Agricultural Stations, unless supervised by a European, the 
method of collecting is by beating or shaking the branches and allowing 
the fruit to fall to the ground. 

Having regard to the primitive methods of Agriculture in force at 
present and to the temperament of the African, the industry would have to 
be commenced and managed by Government, unless a European firm or 
company with a knowledge of, or interest in, the fruit industry, could be. 
induced to obtain a concession for the purpose. 

RAINFALL, SITUATION, SOIL* 

(a) Grape Fruit . — In the United States the trees are grown in many 
districts on every sandy .soil with very low rainfall which requires irrigation. 
Large and good crops are produced under these conditions but insect pests 
cause a considerable amount of damage and production costs are ralatively 
high. 

'* By G. H. Eady, (Gold Coast) in Bulletin No. 20 of the Department of Agriculture, 
Gold Coast. 
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At Aburi with a rainfall of 48 inches g^ood crops are produced but in 
general a rainfall of under 50 inches is undesirable. In the West Indies 
grape fruit Qultivation is successful in a high rainfall area of 250 inches 
per annum. A district with a ^infall of over 50 inches should be chosen 
and this should be fairly evenly distributed. 

A site near a motor road or railway is an obvious advantage, other 
conditions being suitable, and should be chosen with due regard to the soil 
and rainfall conditions necessary. Flat land is suitable provided it is well 
drained but land with a moderate slope is preferable. 

The best soils are deep loams, fertile, and well drained. Shallow, heavy, 
poorly drained soils are unsuitable and day soil should be aft^oided. Trees 
on good fertile soil will produce heavy crops without the use of irrigation 
or artificial manures and production costs will be at a minimum. Many 
suitable situations exist in the Gold Coast. 

(b) Lemons * — At Aburi, elevation 1,500 feet, rainfall 48 inches, the 
trees grow well and produce fairly good crops on very poor soil. The tree 
requires practically similar conditions of rainfall situation and soil, as 
the orange. The tree luxuriates in the tropics, grows well in the sub-tropics 
and will endure the mild frosts of the South of France. A rainfall above 
50 inches is advisable, although in well-watered districts the trees will 
probably fruit well on less than this. A very humid atmosphere is detri- 
mental to the production of good fruit, whilst a short resting period, such as 
is encountered during the Harmattan season, would be distinctly beneficial. 

Conditions as to suitable situations are the same as required for grape 
fruit. The higher elevations up to 4,000 feet are preferable but unobtain- 
able in this country. Strong winds are a disadvantage and strong sea breezes 
definitely harmful. 

The type of soil in which lemons luxuriate is of a light rich nature on 
a marly or limestone formation, but the tree does well on any good rich 
soil such as may be found in many places in the Western Province of the 
Colony in well-watered areas. 

SUPPLY OF PLANTS AND PLANTING MATERIAL 

(a) Grape Fruit , — The most desirable characteristics ^re, thinness of 
skin, fine texture, yet strong enough fo stand up to the handling and 
travelling necessary, smoothness, good and even colour without roughness 
or corrugations, and fruit of good shape. A minimum of seeds, pith and 
rag, is desirable, but sweetness is of little importance, providing the fruit 
possesses high juice content with a brisk and distinct flavour and is free 
from bitterness and too muchf acidity. 

Certain trees at Aburi and on other Agricultural Stations possess these 
characteristics and large numbers of seedlings could be raised by budding 
on to sour orange stocks. ‘‘Marsh's Seedling," "Duncan," "Excelsior," 
"Hall," "McCairty," and "Triumph," varieties are being imported by the 
Department and budded plants could be raised from these. 

(b) Lemons , — The chief characteristics desirable are good colour, 
•smooth, even, thin yet tough skin an*d a brisk and distinct flavour. Fruit 

approximating to .these desiderata exist at Abrui and on other stations 
Large numbers of budded seedlings could be raised on sour orange stocks 
or from seed if necessary. The Department is importing the following 
varieties from all of which budwood would be available within a few years : 
"Eureka," "Lisbon," "Villafranca," "Genoa," ‘‘‘Spanish." 

NURSERY AND SEEDLINGS 

(a) Grape Fruit : (b) Lemons , — Numbers of grape fruit and sweet 

orange trees in this country are destroyed by gummosis of the collar and 
stem for which reason a resistant stock is essential. The sour or Seville 
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orange is resistant or nearly so ; and possesses certain other desirable 
characteristics ot‘ value. The first, or one of the first, operations after 
acquiring the land chosen for the plantation would be the selection of a site 
suitable for nursery. The seedbed need not be raised from the ground unless 
local conditions require such practice and seed from healthy, vigorous, well- 
grown trees obtained, preferably from only one tree. When the seedlings 
are about 8 inches high they should be transplanted into the nursery, 
15 inches apart and 3 feet between the rows, taking care to discard all 
small, weak and diseased plants and those with deformed roots. 

Budding rnay be undertaken whenever the seedlings are large enough 
and preferably about 10-12 inches from the ground, otherwise the steip 
may develop gummosis or collar rot. Small and backward seedlings should 
he destroyed. The usual practice should be followed in this operation which 
presents no real difficulties in this country. Budwood should only be cut 
from trees known to produce the right type of fruit in abundance and only 
from such trees as show the least tendency to single limb mutation. 

Budwood may be kept for some time under suitable conditions trans- 
ported to the nursery by the most direct route, or alternatively, seedling 
stocks could be raised and budded in the vicinity of the parent trees and the 
budded plants transported to the plantation. 

PLANTING 

(a) Grape Fniif . — All natural growth should be removed from the 
selected area and holes dug 25 feet by 25 feet apart each way. When 
removing plants from the nursery to the plantation all weak trees should 
be discarded as they are inferior to the well-grown ones an’d will always 
remain so. Young plants should each be provided with a stake to which 
they must be tied to encourage straight stems. 

The actual planting operation w^ould naturally follow the standard 
practice and needs no description here. 

(b) Lemons . — A planting distance of 20 feet by 20 feet is recommended 
which gives 109 plants to an acre. A greater or lesser distance may be 
necessary according to the type of soil otherwise the procedure would be 
the same as given under grape fruit. 

CARE OF THE YOUNG PLANTATION 

(a) Grape Fruit and (b) Lemons . — Until such time as the trees come 
into good bearing the young trees require continual attention. Vacancies 
should be filled as soon as they occur in order to obtain trees of uniform 
growth. 

Clean weeding is not recommended except for an area extending for 
three feet either side of each tree. Weeds and bush may be cutlassed 
when necessary and the trees mulched with the weeds cut from the centre 
of the rows. Pruning should be confined To removing branches and suckers 
that arise from undesirable positions and crossed branches, the object being 
to produce well-balanced trees with fairly open centres. 

Whilst the grape fruit and orange require only a minimum amount of 
pruning the lemon tree demands almost constant attention: The tree should 
be regularly pinched back and built up wholly of short stocky branches 
strong enough to bear a heavy load. The tree should not be allowed to 
grow more than 8 feet to 10 feet high and all suckers and vigorous shoots 
removed as occasion demands. 

CULTIVATION 

With a medium rainfall, clean weeding of young grape fruit or lemon 
plantation is not recommended since the valuable surface soil would be lost 
by erosion and humus content quickly destroyed, apart from the damage 
to the feeding roots which lie close to the surface. 
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Cover crops should be encouragfed whenever possible. 

The addition of fertilisers will probably be necessary when the trees 
commence to bear but, provided good crops are produced, may not be 
required. 

PROBABLE YIELD 

(a) Grape Fruit . — Trees in full bearing arc capable of yielding 500 
fruits per tree. 

A yield of 20,000 fruits per acre is within the limits of a healthy 
plantation. • 

Records of the individual yields of trees both at Tarkwa and Aburi, 
where the soil is very poor, average 300 fruits per tree over a period of 
several years. In this country there is a double fruiting season extending 
from March to June and September to December, the greatest proportion of 
fruit being produced during the earlier season. 

(b) Lemons . — The fruiting season is much more irregular than with 
other citrus fruit, being produced in this country throughout the greater 
portion of the year. Pruning is an important operation in relation to pro- 
duction but if properly carried out good trees will yield 400-500 fruits per 
tree or 40,000 per acre per annum. 

PICKING 

(a) Grape Fruit . — This operation is as important as the actual produc- 
tion of the fruit and should receive very great care. Fruit must not be 
dropped or bruised or suffer mechanical damage whatsoever; otherwise a 
large percentage will be decayed before reaching distant markets. 

Picl«;rs, in addition to being taught that extreme care is necessary in 
handling the fruit, should wear gloves to avoid finger nail marks. Other 
point.s requiring attention are (a) 'Fhe use of a type of clipper that will not 
injure the fruit. (/>) Containers must be free from roughness, sand splinters, 
or any material likely to damage the fruit, (c) I'he stem must be cut flush 
with the button and no portion allowed to project beyond the fruit otherwise 
punctures will occur, (d) PTuit must not be piled over 12 inches deep. 
(e) Fruit must not be picked when wet or during wet weather. (/) Fruit 
must not suffer from prolonged exposure to the sun. (g) Fruit should be 
fully mature before being picked and of a degree of ripeness that by the 
time they reach the consumer they are fully ripe and of a pale lemon 
yellow colour. 

(h) Lemons. — I'he same care in handling, prevention of damage, and 
mechanical injury is required as with grape fruit but the fruit must be 
picked in a green or .semi-ripe condition and artificially coloured. At Aburi 
the fruits do not ripen uniformly and attain a good colour if left on the trees 
and it is safe to assume that they would not do so when grown on a large 
scale in other parts of the ColoI\y^ Artificial ripening also allows fruits to 
be picked when of uniform size, stored for several months and placed on 
the market when prices are most favourable, 

GRADING AND PACKING 

(a) Grape Cases recommended are of the same type as those 

used in South Africa, the inside measurement being, length 23 inches, 
breadth 11 J inches, depth 11 J inches with a central division across 
the breadth. These could be manufactured locally providing suitable timber 
was available or shipped out in shocks made of Swedish white wood. The 
use of standard cases is essential. 

Fruit must be entirely free from surface marking of any description 
and each fruit must be wrapped in tissue paper. Cases should be packed 
to counts of 64, 70, 80 and 96 fruits and stencilled accordingly. The fruits 
should be firmly packed but not so tight as to cause the wood of the case 
to cut into the fruit. 
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(b) Lemons . — Standard cases should be used, -each fruit separately 
wrapped in tissue paper and packed to a count of 300 per crate, 
the same general care being required as for grape fruit. 

Artificial colouring may be effected by exposing the green fruit to 
carbon dioxide and carbon monoxide gas in a humid atmosphere of 90.*^ 
The process occupies about six days. 

The following method in use in New South Wales is taken from a 
description of the process adopted by the Department of Agriculture in that 
country. « 

The actual operation was conducted thus : 

The fruit just picked into “lug** boxes was stacked on pieces of wood 
battens resting on an earth floor. The head of boxes was then covered 
with a heavy canvas cover, thus enclosing the stack of fruit in practically 
an airtight condition. An oil engine of 2 P.H. attached to a motor spray 
machine was used from which the exhaust gases were conducted by a pipe 
sutKciently long to prevent the temperature of the fruit rising above 75^F. 
(piping 12 feet long was necessary). 

The engine was run intermittently for five days. The actual engine 
running lime was 61 hours, but probably the colouring could be accomplished 
with less engine running. 'I'he cost of oil and benzine for each experiment 
was 15s. 8d., and up to 97 bushels of fruiUwerc treated at one time. It is 
believed that the exhaust gases were ample for treating at least three times 
that quantity of fruit. 

In addition to keeping the temperature around 75*^ it is important to 
maintain a humidity of not less than 80%. This was accomplished by spraying 
water on to the ground beneath the boxes when humidity showed a declining 
tendency. 

SHIPMENT 

1'he (lold Coast is in direct shipping communication with England, the 
voyage taking 13, days. 

With careful hanclling and packing, it is not essential that grape fruit 
and lemons for tlie English market should be refrigerated in transit. Messrs. 
Elder Dempster’s st(*anu*rs have cool room stowage available which it would 
be necessary to use if other stowage was not available. With a progressive 
firm like Messrs. Elder Dempster & Co., however, it is fairly safe to assume 
that shipping difliculties, should they arise, would be solved even to the 
extent of running special steamers if and when the industry should warrant 
such provision. 

MARKETING 

The geographical position of the Gold Coast is such as to make it 
compare favourably with other Colonics interested in citrus culture, since its 
only competitor of any importance at pfesent would be South Africa, whose 
fruits take practically a wT.ek longer to reach the market, than would fruit 
from the Gold Coast. It must, however, be remembered, that Sierra Leone 
are very seriously considering the citrus fruit market and in the case of this 
trade developing they will be able to get their fruit over in three or four 
days’ less time 

Detailed arrangements as to marketing the fruit would have to be 
made beforehand with wholesale fruit salesmen such as Messrs. Broome 
and Green, Messrs, J. and H. Godwin & Co,, or othen prominent firms. It 
would be advisable to mark on each crate, before shipment the nature of 
the contents and number of fruit per case. 
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COSTS 

(a) From Seedling to Bearing Trees , — Assuming 20 acres of land is 
planted to commence with, the cost of bringing the plantation into bearing 


would approximate to the following : 

£ s. d. 

Cost of trees ... ... 35 0 0 

Clearing ... 150 0 0 

Planting ... ... 3 0 0 

Pruning, etc. ... ... 5^00 

T reating diseases ... ... 500 

Cutlassing, weeding ... ... 250 0 0 

Mulching, etc. ... ... 50 0 0 


£498 0 0 

The cost of bringing an acre of grape fruit to the bearing stage should 
not cost more than £25 per acre in this country. In the case of lemons 
this cost would be slightly greater on account of the extra number of trees 
required and a greater expenditure on pruning. This should not, however, 
exceed £30 per acre. 

(b) Maintenance Costs after Maturity per acre per Annum'. 

Grape Fruit Lemons 

£ s. d. £ s. -d. 

Pruning ... 1 0 0 2 0 0 

Cultivation ... 3 0 0 3 0 0 

Treating, diseases, etc. ... 1 10 0 1 10 0 

Fertilisers ... 6 0 0 6 0 0 

Per acre per annum £11 10 0 £12 10 0 

(c) Estinuited. Cost of Landing Fruit in England per Case : 

Grape Fruit Lemons 

(per box of 60) (per box of 300) 



£ 

s. 

d. 

£ 

s. 

d. 

Cost of Production 

0 

0 

6 

0 

0 

9 

Picking 

0 

0 

2 

0 

1 

0 

Packing and material 

0 

0 

3 

0 

0 

5 

Cases 

0 

0 

6 

0 

0 

6 

Transport 

0 

0 

6 

0 

0 

6 

F reight to England 

Commission, United Kingdom 

0 

3 

0 

0 

3 

0 

charges, etc. 

0 

2 

0 

0 

2 

0 

• 

£0 

6 

11 

£0 

8 

2 


A yield of 363 boxes of grape fruit, containing an average of 77 fruits 
.should be obtained per acre and 133 boxes containing 300 fruits in the 
case of lemons. • 

WHOLESALE PRICES IN THE UNITED KINGDOM 

(a) Grape Fruit , — An examination of the wholesale prices of grape fruit 
in the United Kingdom reveals very considerable fluctuations not only from 
one part of the year to the other, but even in any one month. There are 
naturally also the ordinary variations in prices on any one date due to differ- 
ences in quality and picking. 
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As an illustration, Jamaican grape fruit may be taken. At Liverpool 
during the past 12 months, according to the market report of a well-known 
firm of fruit merchants, the price of this fruit has fluctuated between 10s. 9d. 
and 17s. in November, and 31s. 6d. and 46s. in September. 

Another striking case is that of Florida grape fruit where quotations 
have varied between 12s. to 19s. 3d. and 26s. to 40s. which was obtained in 
May. 

The highest prices were, however, obtained by Porto Rician grape fruit, 
the best qualities of wdiich reached 47s. to 48s. and 44s. to 49s. in September. 

South African grape fruit were available in July and August, but did not 
attain very high prices, ranging between 9s. 6d. and 18s. 9d. with one soli- 
tary quotation — the last of the season — of 25s. 

Similar fluctuations were noted in the wholesale prices of grape fruit in 
London as given by a large firm of wholesale fruit merchants. 

Isle of Pine grape fruit varied in price between 17s. to 25s. Florida 
between 19s. to 30s. 6d. and Jamaican between 12s. and 23s. 

(b) Lemons , — No wholesale prices are available but as the retail price 
for good fruit is never less than 2d. and frequently much more this may be 
taken as varying between 20s. and 30s. per box. 

ESTIMATED NETT REVENUE PER ACRE 

(a) Gnipc Fruit . — Wkh a wholesale price as low as 10s. per case, a 
nett profit per acre of £55 would be obtained. Even assyming the yield was 
only 200 fruits per tree and the wholesale price 10s. per case, a jiett profit 
of £27 would be received, 'fhe greatest possible nett profit from an acre 
of cacao could not exceed £10 per acre, so it is evident grape fruit cullure 
in this country would be a highly remunerative undertaking. 

(b) Leuions . — The nett profit per acre from lemon trees grown on good 
soil and in full bearing exceed the figures quoted above and even with a 
yield less than half that estimated, and double the production costs, a very 
handsome profit* would be available. 

INCREASED DEMANDS IN GREAT BRITAIN 
FOR GRAPE FRUIT 

The steady increase in the demand for grape fruit has provided the trade 
with one of its most interesting features of recent years, and there is every 
indication that the time is not far distant when grape fruit will rank with 
apple, orange, banana and grape as being among the most popular fruits 
handled by our industry. This consistent and increasing demand will un- 
doubtedly be helped by the fact that th^ grape fruit furnishes yet another 
instance of a fruit that is available to the trade from one year’s end to 
another, since no sooner is the crop at one source of supply exhausted than 
the sequence of supply is taken up ’by some other grape fruit producing* 
area* American grape fruit provides the British market with the bulk of 
its requirements at present, and it is interesting to note that imports of 
American grape fruit into the United Kingdom during 1926 amounted to 
the record figure of 25,939 cases. 

The other principal sources of supply are South Africa and British West 
Indies, and in each of these cases the trade has grown rapidly in the past 
six years, but the increase in the proportion supplied by the United States 
has been by far the greatest. Statistics indicate that three-fourths of the 
^rape feuit imports now are supplied by the United States. Some of these 
imports, however, consist of fruits from the Isle of Pines shipped via New 
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York. Grape fruit has first appeared as a separate item in the United Kingf- 
dom dVade St.atistirs in 1920, vvhen 21,974 boxes of 70 pounds each were 
imported. I'he United States that \ear supplied 58*3% of the total. British 
imports in 1927, the last year for whii'h detailed statistics arc available, 
amounted to 600,468 boxes, of whii h 74‘6% was accredited to the United 
States. 

While the bulk of the Amerkaan e\f)orts is slfipped durintr the six months 
February to julv, exports are maintaia.ed on a snl'istantial level throug'hout 
the year. Sont.ii African and \Ve-t I Indian snpphrs in the British Market 
are, in a sense, ( oniplenienlary to each other. 1'hiis Soutlii African f^rape 
fruit is available principally fi nm jn.ne September and West Indian supplies 
larf^cly from Dei'cmher to April. 

Althou^li the ( onsiunf)! ion of ; ;ra])e fruit in (naaat Britain has gfrown 
very rapidly in re('ent \cars, i!)*' ( liantitir's consumed per head of the 
population are still very snn.d], r.-s Indic ited bv the fact that during" the past 
five years the per capiin ' on^^nmption of g^rape fruit has been only ‘2 of a 
pound. 

Imports of (hy^pc Fruit into the United Kinjldom 


Year 

South 

African 

Brit is h 

Wc'st. 

Indies 

Other 
Biitish 
Co fin tries 

U.S.A. 

Other 

F oreig-n 
Countric.s 

Total 

1921 

. 2,440 

8.770 

254 

17,923 

4,931 

34, .818 

1922* 

10,216 

8,35.1 


:w.,(':k9 

800 

50,559 

1923 

12,509 

16.877 

1,170 

.I'i.lO.S 

4,418 

80,238 

1924 

1 5,76!S 

1 .5,787 

9:95 

9.1.fi89 

4,018 

130,186 

1925 

21,837 

23, 171 

787 

200071 

17,353 

268,186 

1926 

20,997 

43, Uk; 

23iSS 

2:0).847 

25,939 

332,956 

1927 

23.907 

47,493 

8,926 

50!.. 814 

24,829 

606,468 


FACTORS AFFECTf^dG FRUIT INDUSTRY 

Durinq- the past ciy;ht {he produrtion of grape fruit has 

increased rnyiidly and a fcr‘. h- r Inr -r increase niav be expected. 'I'aking 
the import rigures Into considcral inn it. a]>pears 1o be inadvisable loaxirry 
out further expansion, 'I'he p’^ndia t ion and (le]i\er'rd ('(.)sts must, however, 
be taken into ('onslderntioa. '1 he ^ f annot land and sell grape 

fruit in the United Kin'>dom .c iIl'ci 6d. per bfix, Ualifornia and 
Texas I8s. per box, !‘'lrii(l,'i, the U'^* of Pint-, .'inr! Ihirio Rico 16'^. per 
box. Landed t'osls of (loM U/- e ^h-add In* t'O’csiderablv below anv 

of these fig-ures which plare.-. pv U'-.'d Uonst p^uha'c in a dislintdlv advan- 
tag*eous position. Should the '.upndv- at :nav lime ('X(X'f‘d the demand the 
country \vhich ('an pi'odnt'e fro)>d r icflii f ruit at a lower pri('e than anv of 
its competitors [s jtjstin('d in (ont inning' its exist ng* Industry or com- 
mencing one. 

The fac'tor of loAver prodiiclioa and lardi’wr <'osts loses its importance 
unless fruit of good ( ualitv ;cn! n^nformilv ^can be produced ' since 
the public will always pay more a* high grade product irrespective of its 

origin. 

There* appears to be no reason Avh^.' the fTold Coast c^innot produce 
fruit equal to that of anywdierc in t he world. If it can do so/ and at .the 
^ame time keep prodycTion and landing coVts below 'that of <)^thet:eountrie$, 
it is in a distinctly advantageous position* s ' r > - . ... .. 
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THE NITROGEN INDUSTRY AND OUR 
FOOD SUPPLY* 

F or many centuries nitrogen was used as a fertiliser in the form 
of farmyard manure, and certain rotations of crops, which kept 
up the nitrogen in the soil, had been popular ; hut it was not 
until 1840, when Liebig first pointed out the true function of 
nitrogen, potash, and phosphorus, that fertilising became an art 
based on science. Liebig’s work became widely known in a very short 
time. A little later Lawes and Gilbert started their, experiments at 
Rothamsted, which definitely proved the part taken by nitrogen in agri- 
culture. 

From 1840 the use of nitrogen in the form of Chile nitrate steadily 
increased, and about 1880 sulphate of ammonia became available from by- 
product coke ovens, and by 1903 the world consumption of these two ferti- 
lisers had increased to 1,975,000 tons, equivalent to 351,000 tons of 
nitrogen. 

In 1905 calcium cyanamide was manufactured on a commercial scale 
for use as a fertiliser, and in the same year the arc process for combining 
the oxygen and nitrogen of the air to form nitric acid .was launched un- 
successfully in Canada. 1'wo years later the an' proi'ess w^ts established 
in Norw'ay and calcium nitrate was put on the market as a fertiliser. Thus 
Cr(H)ke’s dream of the commercial production of the nitrogenous fertilisers 
from the nitrogen of the air was realised in less than ten years. But it 
was the Haber-Bosch process for the fixation of nitrogen which was to 
supersede all others and make it possible for us to produce all the nitrogen 
fertilisers we require now and as far in the future as we can see. In 1906-9 
Professor Haber investigated the chemical equilibrium between nitrogen, 
hydrogen, and ammonia when heated under a pressure over a catalyst,^ 
Then Dr. Bosch of the Badish Analin u. Soda Fabrik successfully manu- 
factured ammonia on a large scale by this process in 1913 to 1914. 

The fixation of nitrogen in the form of ammonia is so much cheaper 
than by any other process that this^ process Jias very largely, replaced the 
cyanamide and arc processes, and it has shaken the Chile nitrate industry 
to its foundation — so that the Chilean Government and the nitrate manufac- 
turers have to revise their methods and their processes. 

The production of nitrogen in various forms is shown in Fig. 1. The 
quantities are expressed in tons of nitrogen contained in the products. It 
will be noticed that the nitrogen industry had already achieved considerable 
importance in 1898, but it was not until 1921 that the synthetic nitrogen 
production became greater than the Chilean nitrate production. 

NITROGEN FERTILISERS 

The world’s consumption in 1928 of nitrogen in the form of ammonium 
sulphate from synthetic ammonia and by-product coke ovens, cyanamide,. 
nitrate of lime, nitro-chaljc, and ammonia liquor was 1,442,000 tons and in 
the form of Chile nitrate 401,000 tons, making a total of 1,843,000 tons, 
of which 185,000 tons are used in industry and 1,658,000 tons are consumed 
as fertilisers. If fixed nitrogen is worth £50 a ton — which is about its 
price in sulphate of ammonia today — then the value of the nitrogen used 
in fertiiiji tng was £88,000,000. ■ • 

* By Dr. R. E. Slade in Nature, No, 3180, Vol. 126, October 11, 1930, 
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Now, in an acre of typical Engflish arable soil we have in the top 
nine inches a quantity of humus containing about 2,500 lb. of nitrogen, 
and at certain times of the year changes take place in the soil making some 
of this nitrogen into nitrates, in which form it is available for absorption 
by the plant. The result of this is that in the spring about one per cent, 
of the nitrogen in the humus is present in the form of nitrate ; thus we 
have present about 25 lb. of nitrogen available for the plant. As this 
available nitrogen is used up by the plant it is partly replaced by more 
nitrate being formed from the humus, but during the time of greatest 
growth there is a considerable depletion of available introgen in the soil. 
Owing to the continuous breaking down of the humus, the nitrogen absorbed 
oy the plant is often more than 25 lb. besides what is washed away by 
rain. The supply of available nitrogen may be increased by the addition 
of nitrates or ammonium salts — for the latter are rapidly oxidised to nitrates 
in the soil. 

If we spread one hundredweight of sulphate of ammonia over an acre 
of ground, this adds 23 lb. of nitrogen to this area, of if we consider the 
top nine inches of the soil over this area of an acre, we add 1 lb. of nitrogen 
to each 120,000 lb. of soil. This is such a small amount that we might 
be doubtful whether it would be sufficient to make any appreciable difference 
to plants grown on this area. But we have seen that this quantity is of 
the same order as the quantity of available nitrogen already in the soil. 

will now enquire into the magnitude of the increased yields 
of crops which can be obtained by the use of nitrogen fertilisers. The 
figures given* in table 1 are average increased yields of various crops 
obtained on good soil for the addition of each lb. of nitrogen in a fertiliser. 
They are the averages over many years and many different soils, so that 
they are increased yields that may be expected for the addition of each lb. 
of nitrogen — if there is not a deficiency of potash or phosphoric acid in 
the soil. 


Table I 


Crop 

Increase for 

1 lb. 

Nitrogen 

Nitrogen in 
Crop 

(per cent.) 

Nitrogen 
Efficiency 
(per cent.) 


(lb.) 



Wheat (grain) 

n -4 

1-8 

20-4 

Barley (grain) 

14-2 

1-8 

18-5 

Oats (grain) 

.124 

1-6 

19-7 

Potatoes (tubers) 

940 

0-3 

28 2 

Swedes (roots) 

94-0 

02 

18-8 

Mangolds (rqots) 

150-0 

0-2 

30-0 

Hay 

42-3 

1-45 

61-5 


The nitrogen efficiency of the fertilisers in the last column is the per- 
centage of the nitrogen in fertilisers which appears in whole or part of the 
crop described in the first column. 

In table II the increased yields arc calculated so as to show the 
increased crop obtained from one hundredweight of sulphate of eiHHtQAia in 
common units. 









tfA 
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Table U 


Crop 

Increase for 1 cwt. of Sulphate 
of Ammonia. 

Wheat 

4*5 bushels or 2*41 cwt. 

Barley 

... 6 5 ,, »> 8 02 ,, 

Oats 

70 „ „ 2-62 „ 

Potatoes 

200 „ 

Swedes 

20 0 „ 

Mangolds 

320 „ 

Hay 

90 „ 


If we feed grass to a cow giving* two gallons of milk a day, we find 
that 1 lb. of nitrogen causes sufticieni extra grass to grow to keep the cow 
alive one day and to give two gallons of milk. Since two gallons of milk 
contain 0*8 lb. of proteins or 0*128 lb. of nitrogen, we have 12*8 per cent, 
of the nitrogen of the fertilisers appearing in the milk, or the efficiciicy 
with which the fertiliser is used via grass to make milk is 12*8 per cent. 

The efficiency of meat production is lower, one pound of nitrogen ferti- 
liser only producing 0*05 lb. of nitrogen in beef, or an efficiency of 5 per 
cent, on fertiliser. 

Summing up these nitrogen efficiencies we have : 

Fertiliser to grain about 20 per cent. ^ 

,, ,, potatoes ,, 30 ,, ,, 

,, ,, grass or hay ,, ’ 60 ,, ,, 

,, ,, milk ,, 12*7 per cent. 

,, ,, beef „ 5 ,, ,, or lower. 

It is not surprising that grass shows a higher efficiency than other crops, 
because the roots cover the ground more completely. 1 think that the 
efficiencies on th^ whole are very high ; compare the energy efficiency of a 
high-class locomotive on the railways, which is not more than 8 per cent. 

FOOD PRODUCTION 

The food of a man in Great Britain is approximately : 

Meat, fish ... ... 14*5 per cent. 

Cereals ... ... 18*5 ,, ,, 

Milk, cheese, etc. ... ... 24*5 ,, ,, 

Potatoes and roots ... ... 25*8 ,, ,, 

Sugar, fruit, etc. ... ... 15*5 ,, ,, 

— and the nitrogen efficiency in growing* these foods from fertilisers is 
probably about 17 per cent. 

The amount of protein consumed per head is 86*5 gm. per day ; this 
contains 14 gm. of nitrogen, so that if this food were grown by using 
fertilisers at an efficiency of 17 per cent, we should requiiV to use 82 gm. 
of nitrogen in fertilisers to produce the#ood for one person for one day ; or 
the fertiliser required to feed one person for a year must contain 365 x 80 gm., 
of 29 kgm. of nitrogen. •One ton of nitrogen in the form of sulphate of 
ammonia or nitrate of soda will therefore produce enough food for 34 people 
for one year. 

Since the total amount of nitrogen consumed in fertilisers during 1928 
was 1,658,000 tons, the amount of extra food produced from this fertiliser 
would contain enough nitrogen in the form of proteins to support 56,000,000 
people ; and there would be sufficient carbohydrates and fat associated with 
this protein to form a complete diet. 
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Sir Daniel Hall has shown that 2-2| acres of land are required under 
cultivation to feed one person. Let us compare this with 1/34 tons of 
fixed nitrogen. If we assume that the total capital required to build a 
nitrogen factory is £70-£100 per ton year of nitrogen, inclusive of every- 
thing, then for a maximum of £3 invested we can support one person. It 
would be impossible to bring 2-2^ acres of land under cultivation at ko 
low a capital cost. I do not think that land can usually be settled and 
cultivated at a less capital cost tlian £10 per acre, including roads and rail- 
ways, houses, and agricultural machinery, so that to bring two and a half 
acres under cultivation would need £25 capital as compared with £3 
necessary to produce the fertiliser to produce the same amount cf food. 1 
would particularly like to direct attention to this calculation in some 
countries where governments are always ready to consider and finance 
schemes to build railways and roads to open up new country or to build 
irrigation schemes, although the capital to be invested for a given amount 
ol food-producing capacity is often enormous. 

STABILITY OF THE NITROGEN FIXATION INDUSTRY 

in hxmg one ton of nitrogen .and making it into fertilisers we use for 
all purposes about five and a half tons of coal, so that to provide the 
fertiliser to feed one person for a year we require 3 } cwt. of coal. The 
population of the world (excluding China and 'rurkey) is now about 1940 
millions, and 56 millions or 2*8 per cent, are now being fed with food 
grown by nitrogen fertilisers. Of the nitrogen fertilisers consumed in the 
^'Car 1928, about 1,000,000 tons of nitrogen was produced by synthesis, 
needingc 5'5 million tons of coal, 'fhis quantity of c:oal is almost negligible 
when compared with 1500 million tons mined every year. The rest of the 
nitrogen was produced by by-product coke ovens or as nitrate of soda from 
Chile. 

The population of the world increased by 10 millions each year from 
1913-1928. If we had to feed this increase of population by increased 
nitrogen fertilisation, we should have to build each year a w^orks which 
would fix 300;000 tons of nitrogen per year and w-ould cost upwards of 
£30,000,000. In order to run the w^orks we should require 1*6 million tons 
of coal per year. If w’c built a w'orks of this si/.e every year tor a hundred 
years, we should then be consuming 160 million tons of coal a year for 
nitrogen fixation, or only ten per cent, of the coal which is being used in 
the world today. At least two-thirds of the coal consumed in the fixation 
of nitrogen is used for power production, so we could reduce the coal 
required to one-third the value mentioned if other sources of power were 
available. There are still large areas of the world suitable for cultivation 
it is therefore improbable that all the food requirements for the growing 
population of the world will hav^' to be supplied exclusively from nitrogenous 
fertilisers for some time to come, 

DISTRIBUTION OF -NITROGEN FERTILISER 

Let us now investigate the use which the world makes of the nitrogenous 
fertilisers available at the present time. I have already mentioned that 
of the 1,843,000 tons of nitrogen consumed in 1928, 1,658,000 tons or 
90 per cent, was used in agriculture. 

In table III are shown the quantities of nitrogen consumed in the 
different countries during the year 1928. 

How much atmospheric nitrogen is combined by electric discharges ? 
How much by bacteria ? How much by our synthetic ammonia processes ? 
How much humus changes to give nitrate ? How^ much nitrate is washed 
aw- ay and how much goes into the crop ? 
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Table III ‘ 

Xitrogen coabumcd 


M(‘lri(: loas, 1928 Lb. /Acre Arable 


Germany 

015/200 

22-3 

France 

10b, 900 

67 

Bedgium 


45-9 

C/eclioslovak ia 

35.800 

5-0 

Denmark 

29,100 

9*8 

Holland 

75,-iOO 

70*6 

Italy 

()8/n)0 

4*7 

Poland 


2*7 

Spain 

07,300 

3-8 

Great Britain 

(i 1 

10*4 

d'otal (Imii“o[)c) 

LL.l/kiO 

— 

U. S. A. 

383,000 

2*4 

Japan 

1 13/<00 

16-8 

Egjpt 

3s,9a() 

9*2 

Other countries 

175.000 

... 

‘kolal (WOr-d; 

1 

• 

What iiap[)ens to tlun g'.'i^ig 

iia.') lie. vT; 

'0 .'aid ]tov\ mueh of it lorms 

humus ? What ha|)pi*ns to li)-. 

d, e-' .i . u .111 

:r:a.La g'oiiig down llie river 

into the sea ? ilow mui ii coine^ 

i/a k 'r 'i i aid 

in il’.e i(.rm of fish ? Again, 

how mueh niii'oge n i;> hc<T. ;tid 

;.cai-. ir.a: 

\ 1 {'j’.ibiuai ion ? Is there a 

dynamic equiliiirium in ihis ui.o.c; 

■ Ti c’-< ■— ca 

.(Tr we di ifii 'jg ill one direc- 

t’.oa ? Are we gaining nierogt n i 

n I lie ai.' or 

aie^ vve losing it ? 


\\q cannot gel answers n.» (;i!e:-iions. riune is no that, in 

the past, nitrog'iai was stoicd up ni oai and in ('hile niLraie, and this is 
being liberated now, but we do not know wheLiu-r ikarogen is being stored up 
apywhere at tlut })ri'sent lime. In the diagram,' b'ig. 2. I have made an 
estimate ot the prini ipal mo'/i inents in the niirogen cycle of Great Britain 
lor the year 1928. 

The vegetable loudsiulVs couMiincd b) man are estimated to contain 
50, 000 Ions of nitrogen. It liu-se are growa. with a riiii-ogen efticieney of 
20 per c<?nt. thc’n 289, 000 tons ol lulrugcu is required in the soil. Of this 
nitrogen it is assumed tliut 80,000 u»i:s*gu m;*.) \-eg'eia{>le toad, 8,000 tons 
into straw whic^h form farin\aid manu;!.:, and ihr rc'^l, 192,000 tons, arc 
washed out o( the ground In vii-i'i w.;u*.‘r CiiHi U>si lu the ii\ais and seas. 
will be noticed that 1 have assumed diet the uastcige of nitrogen derived from 
humus is the same as the wa.siage c-t .nitrogen from arUlieial fertilisers. I 
have no direct evidence for this- -I iuive no e\ idenct! at all; 1 camun think 
of a more reasonable* assumption. I !)a\e laknn no a(a'(;uni o!‘ th.e ^■eg•■etab]e 
and animal life on the.mooi^. and mon.i«tains except so iar as it provides 
human food. Profiahly I have neglected son.e other imi)ortarit factors, hut 
I make no apology for ollering this hrsl altein|)t at a uitreygen tlow sheet 
for Great Britain. 

We are now getting muedi better statistics of agricultural production 
than formerly, and I believe that considcwaiion of these statistic.' with other 
statistics now available? has opened up new Helds of study in agric'ultural 
economics. I have calculated the average amount of nitrogen obtained from 
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an acre of crops in different countries. The figures in table IV, are for the 
year 1928. They were obtained by calculating the weight of nitrogen in each 
crop for each country and then adding up the total amount of nitrogen for 
each country. This weight of nitrogen is then divided by the area on which 
the crops grew and we get the weight of nitrogen in the crop in lb. per 
acre average over the whole country. By crop we mean the portion of the 
crop taken away for consumption by man or animals : for example, of wheat 
the grain, of potatoes the tubers etc. The rest of the crop usually goes back 
to the land and is considered as part of the agricultural system of the 
country. . 

Since some crops give a larger yield of nitrogen, in the useful pa»t of 
the crop, than others, the figures in the table are to some extent affected 
by the different crops and different proportions of each crop grown in the 
country. But so far as I can see, the effect of the different crops grown 
is of only minor importance, and as the production of proteins is the 
farmer\s business, we arc not far wrong in considering the first column 
as an index of the agricultural efficiency of that part of the country under 

Table IV 


Year 1928 


lb. per acre. 

Country 

0 

Total 

Nitrogen in 
crops 

Nitrogen in 
crops from 
Artificial 
Fertilisers 

Nitrogen in 
crops from 
Humus 

Denmark 

520 

2-4 

49-6 

Holland 

490 

17*6 

31-4 

Belgium 

47*2 

11-5 

35*7 

Great Britain 

40-2 

2-6 

37*6 

Japan 

34-2 

4-2 

' 300 

Germany 

32 5 

5-6 

26-9 

Egypt 

31-6 

2-8 

29-3 

France 

23-5 

1-7 

21-8 

Canada 

21-8 

01 

21-7 

U.S.A. 

208 

06 

20-2 

Italy 

205 

1-2 

19-3 


crops. In the second column is given that part of the nitrogen in the crop 
^ which has been supplied by artificial fertilisers. It is assumed that on an 
average 25 per cent, of the nitrogen supplied to the land as fertiliser is 
found in the useful portion of the crop. The third column is the difference 
between the other two columns and is the weig-ht of nitrogen in the crop 
which has been supplied by the land. In countries with a good system of 
farming and a good rotation of crops this quantity is high. We see that 
the system of- agriculture in Denmark produces more than twice as much 
as that in Canada, U.S.A., and Italy, and that in Great Britain we are a 
little better than Belgium and considerably better than Holland in our 
agricultural system, apart from the use of artificial nitrogen fertilisers* 
But since Holland uses seven times and Belgium four times as much 
nitrogen fertiliser per acre, these two countries obtain greater crops than 
those obtained in Great Britain, as is shown in the first colutnn* 
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In Holland one-third of the crops appear to be grown from nitrogen 
fertilisers. There seems to be no climatic or other physical reason why 
fertilisers should not be used to a greater extent in Great Britain. If we 
used as much per acre as in Holland, we should consume 420,000 tons of 
nitrogen per year ; if as much as in Belgium, 272,000 tons ; and if as much 
as in Germany, 132,000 tons. The reason that we de not use more fertili- 
sers does not appear to be economic. The use of sulphate of ammonia 
yields 100 to 300 per cent, on the money invested within a year. Consider 
the special case*of the fertilisation of wheat. For some years the price of 
wheat and of sulphate of ammonia has been practically equal. Since 1 cwt. 
of sulphate of ammonia gives an increased yield of wheat of 2‘4 cwt. even 
after paying for phosphatic and potash fertilisers, one hundred per cent, 
will be earned on money spent on nitrogen. 

Development of the nitrogen fixation industry has lowered the price 
of nitrogen fertilisers, so that we can expect the needs of th'e increasing 
population of the world to be met first by more intensive cultivation of 
land close to the markets for food rather than by extension of the cultivated 
area. 



MANURIAL EXPERIMENTS ON HEVEA* 


I N a previous paper t the results of various manuring experiments on 
the estates of the Hollandsch Amerikannsche Plantagc Mij. were 
diescribed. One of these experiments there calldd the “Second 
Nitrate Manuring Experiments” has been continued and three years’ 
additional results are now available as shown in table 1. The 
results given by years are discussed below : 

Sixth year, March 1924-February 1925. — On March 17th, 1924 the 
tapping system of the experiment w^as changed from one-third of the 
circumference tapped daily to one-half of the circumference tapped in alternate 
months, the bark consumption being increased from IJ per month to 2 in. 
per tapping month. The tapping cut was lengthened by extension in a 
downward direction. The renewal period remained at 6 years. As will 
be seen from the yields in table 1. no falling off in yield resulted from this 
change. 

The C. plots received the usual annual applications of 5 lb. sodium 
nitrate per tree and reached a yield of 535 lb. per acre for the year, the 
highest reached up to that time. 

The B. plots which had been live years without manuring and which 
as noted in the previous year were show'ing signs of deterioration again, 
were used for testing a new nitrogen manure, “Ammophos” applied at the 
rate of 5 lb. per tree in March. The grade of “Ammophos’^ used was the 
20-20 Le, 20% ammonia and 20% phosphoric acid (Pg Ofi). This form of 
“Ammophos” contains ammonium sulphate as well as ammonium phosphate. 
Although a slight improvement in the colour of the foliage was discernible 
no effect in the yield was noted and the results could not compare with 
the effect of ammonium sulphate. 

The E. plots received their normal biennial application of ammonium 
sulphate, the quantity this year for the first time being reduced to 4 Ib. 
per tree giving an amount of nitrogen equivalent to 5 lb. of sodium nitrate. 

The D. plots received no treatment. 

Seventh year, March 1925-February 1926. — The C. plots annually 
manured with sodium nitrate again reached a new high record yield of 550 
lb. per acre. The control A, plots showed a slight rise of 13 lb. per acre 
due probably to an average lower tapping cut than the previous year. 
The deterioration in appearance of these plots continued. 

The B. and E. plots were not manured. » 

* By J. Grantham, Archie) voor de FuhhercuUnur, Jaargang 11, No. 10, October 1927. 
t Manurial Experiments on Hevea, AtMef voor de Rubber culturr, VIII Jaargang, 
No. 8, August 1924. (Summary published in The Tropical Agriculturut, Vol. LXIII, 
No. 5, November 1924). 
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The X). plots previously used for calcium ititrate applications in 
alternate years, received 2 lb. of ammonium sulphate per tree, i.e., half 
normal t^uantity, to be applied in alternate years in future, calcium nitrate 
beig no longer considered a suitable manure owing to its very hygroscopic 
nature and destructive action on the skin of the coolies handling it. 

N0 residual effect of the ^‘Ammophos’' applied the year previously, 
appeared in the B plots, the increase in yield being inappreciable. 

Eighth year, March 1926-E ebruary 1927 . — Yet again the annually 
manured C. plots reached a new high record of 580 ib. per acre and this 
in spite of an average higher tapping cut, which was exp^ected to cause 
some falling olf in yield. Apparently the limit of increase in yield from 
nitrogen manuring is not yet reached in these plots. 

The control A. plots continued to deteriorate in appearance, severe 
die-back of the main trunk being quite advanced in a large number of trees 
particularly in the centre of the plots. F rom the generally better appearance 
of the trees on the borders of the plots there is reason to believe that roots 
passing beneath the isolating drains secure some benefit from the manuring 
in adjacent piOts. The effect is not one of the drains themselves since there 
are drains through the centres of the plots. 

No effect having been shown by the “Ammophos*^ manuring, the B. 
series of plots received 4 lb. ammonium sulphate per tree and it is the 
intention in future to repeat this application annually. 

The E. plots received their biennial application of 4 lb. of ammonium 
sulphate and gave a record yield for this series of 505 lb. per acre for the 
year. e- 

All plots are now on a permanent manuring scheme which will be 
continued unmodified for a long period of years as summarised below : 

A. Control = unmanured. 

B. Annual manuring with ammonium sulphate 4 lb. per tree. 

C. Annual manuring with sodium nitrate 5 lb. per tree. 

D. Biennial manuring with ammonium sulphate 2 Ib^ per tree, (half 
normal quantity). 

E» Biennial manuring with ammonium sulphate 4 lb. per tree. 

It will of course be a few years before series B. and D. will be 
comparable with the other series, which have remained unchanged since 
the beginning of the experiment. 

The results so far obtained have been considerably in excess of those 
originally anticipated and the response of white soil to nitrogen manuring 
is so favourable as to neutralise the natural superiority of the red ground. 

As an example of the realizat^n on a large scale of the increased yields 
indicated by the experiments it may be mentioned that the yieid of the 
H^A.P 4 M. over an area exceeding 40,000 acres, of which about 85% is 
‘ white soil, having reached a standstill at just below 300 lb. per acre in 
1920 and commenced to fall back in 1921, showed a steady increase to 
474 lb. an acre for the year 1926, following an expanding manurial program 
on the white soil during the years 1921 and 192^1926. 

Ammonium Sulphate {Time of Application) Experiment Soengei Baleh U 
•—Ammonium sulphate was applied at fortnightly intervals from che 
beriming of December 1922 to the end of January 1923, to alternate fields 
in ak area previously unmanured on Soengei Baleh Estate, with the idea 
Ilf testing to what extent it was possible to apply the manure before the 
Aty season in February, without risk of serious loss by leaching out by 
the heavy rains. The manure was broadcasted in the usual manner on the 
surface of the ground. 
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Alternate fields were treated with 4 lb. of ammonium sulphate per tree 
as shown in table II. 


Table II 






Yield in lb. 

% Relation to 

Field 


Acres 

Treatment 

ot latex 

adjoining 





per acre 

controls 



7-88 

Ammonium sulphate — December 9, 1922. 

1950 

127 



7-86 

• 

Control — II n manured 

1531 

5 & 

7 

7-53 

Ammonium sulphate — December 17, 1922. 

1669 

130 

6 Ik 

8 

8-32 

Control = Unmanured 

1268 

9 & 
10 & 

11 

12 

784 

815 

Ammonium sulphate — January 2, 1923. 
Control = Unmanured 

1636 

1289 

127 

la & 

15 

776 

Ammonium sulphate — January 17, 1923. 

1404 

113 

14 & 

16 

8'IS 

Control ~ Unmanured 

1245 

17 


388 

Ammonium sulphate — February 5, 1923 

1393 

119 

18 


4*66 

Control = Unmanured 

1173 

Total 


34*79 

Ammonium sulphate 

1639 

125 

Total 

■MM 

37*20 

Control = Unmanured 

1309 


Equally striking- results on appearance (denser dark-g^reen foliag-e) 
within 2 to 3 months after wintering- were obtained on all manured plots, 
even those on which heavy rain took place with 48 hours of the period of 
application. Some retardation of wintering occurred in all manured plots 
but was most pronounced in the later manured ones. 

Records kept of the latex weight of the fields before the experiment 
started showed the yields to be reasonably uniform. The total yields on 
alternate month tapping on a half cut from March 1923 (the wintering 
period for which the application was made) to December 1924 are g-iven in 
table II. ^ 

The experiment is from its nature not a very precise one as regards com- 
parison of yields and no fine distinctions can be drawn between the various 
times of application, but it will be noted that the average increased yield 
of all plots over the controls is 25% for the 22 months of the experiment, 
and that the longes-t application before wintering, viz. the December 9th. 
application, gave 27% increase. 

The effect of the ammonium sulphate is apparent on all plots and the 
conclusion is reached, that ammonium sulphate may be supplied a month 
or two before wintering without appreciable loss, and that the earliest appli- 
cation is at least as good as the latest. , 

Ammophos Experiment — Soengei Bdleh /. — In addition to the test 
with “20-20 Ammophos” carried out in^the B. plots of the “Second Nitrate 
Manuring Experiment,” a test was also* made on a much larger scale in an 
area of 58 fields previously unmanured on Soengei Baleh* Estate, on the 
opposite side of the road from the Experiment on the time of application of 
ammonium sulphate just described, 29 alternate fields were manured in the 
wintering period of March ^1924 with 5 lb. per tree of ammophos, the other 
29 fields being left unmanured as controls. 

A v^ry slight effect in the colour of the foliage was noted about 2 
months after the application but as shown in table HI, absolutely no 
effect was produced in the yield in contrast to the much darker colour and 
mcrcaaed yteld^ given by the ammonium sulphate on the either side of the 
road, the previous year. 
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Table III 


Month 

Average lb. of latex per acre 

Per cent, 
relationship 
manured to 
unmanured 

es 

29 manured 
fields 

Total 117 acres 

29 manured 
fields 

Total 115 acr 

March- April 

1924. 

75-2 

74 6 . 

101 

May- June 


115*2 

116*6 

99 

July-August 

j » 

149*8 

152*9 

98 

September-October 

> f 

119 9 

122*1 

98 

November- December 

» ' 

163*6 

160*8 

102 

January-February 

1925. 

165 2 

169*5 

98 

March- April 

yy 

138*8 

143*6 

97 

““ May-J unc 

y y 

114 2 

118*7 

96 

July-August 

^ » 

163 9 

168*8 

97 

September-October 

» ) 

158*8 

165*9 

96 

November-December 

j j 

143*0 

147*4 

97 

Total 


1,507*6 

1540*9 

98 


It is not clear why *‘20-20 Ammophos*^ should have ^iven no results, 
while ammonium sulphate on the adjoining land applied the previous year 
gave quite definite results. 

In describing “20-20 Ammophos“ the makers state that it differs from 
the 13-48 grade fwhich is almost entirely monoammonium phosphate) in 
being made with sulphuric acid in place of part of the phosphoric 
acid. An analysis showed a composition approximately equivalent to a 
mixture containing a inokcule of ammonium sulphate {NH4) 0SO4 
molecule of monoammonium phosphate NH4H.2F^04. Two-thirds of the 
nitrogen therefore appears to be in the form of ammonium sulphate. The 
20-20 Ammophos is however more acid f„H=:4*5) than the ordinary ammo- 
nium sulphate alone ( j.H = 5’0) and possibly this exercises a prejudicial 
cfTei't as was- the case with calcium superphosphate in the D. plots of the 
“Second Nitrate Experiment” in 1920. 

SUMMARY 

1. The continued results of manuring wdth nitrogen fertilizers obtained 
in an* experiment on Soengei Baleh Estate are given for the 6th., 
7th., and 8th. vears. The plots manured annually in the w^intering 
period with sodium nitrate have reached a yield of 580 lb. per acre 
or 650 Kg, per H.A. for the year 1926-27 against a yield from the 
Control unmaniired plots of only 258 lbs. per acre or 289 Kg. per 
H.A. The plots manured once in two years with ammonium 
sulphate have reached a yield of 505 lb. per acre or 566 Kg. per H.A. 
The tendency of the yield of the manured plots is still upward. 

2. It was shown that ammonium sulphatcf could be applied without 

loss in efl'ectiveness up to 2 months before the commencement of 
the wintering period, even where heavy rain occurred soon after 
the application. . . • 

8, No increase in yield was;,pbtaihe,d by the use of thp fertilizer 
' “Arhhiophos’' grade 20-20 {/e, " 20% 'amrnon^ ahd 

phosphoric acid (PgOs). 
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THE SMOKE-HOUSE FOR RUBBER* 


“DEVON” TYPE MUCH THE MOST EFFICIENT 

A comparison of the relative efficiency of various types of smoke- 
houses for the curinj^ of rubber has recently been carried out by 
the Rubber Research Institute of Malaya, and the results are 
reported by Mr. R, G. Fullerton in the Quarterly Journal of the 
Institute (Vol. 11, No. 2). Statistical data was obtained by 
circulating* a questionnaire among: some fifty^ estates in various parts of 
the country. 'Die estates responded by sending particulars of 12 
“Devon** smoke-houses, 17 of the “Third Mile** type, and 32 of 
miscellaneous design. 

'I'he mean monthly output of rubber per cubic foot of drying space was 
found to be : “Devon” type, 6*7 lb. ; “Third Mile” tvpe, 3*8 lb. ; and 
Miscellaneous types, 2*9 lb. 

It must be pointed out that among those houses classed as miscellaneous 
are a few giving higher figures for efficiency than the mean value of the 
“Third Mile** type, although none are higher than the mean value of the 
“Devon** type. 'Phis means that “Devon** houses take precedence ovei 
all the others examined, but one is not justified in saying that those of 
‘'I'hird Mile*’ design are second in order of merit, for the classification of 
the others under one head docs not imply that they all conform to a 
standard design. 

Reasons for Devon** Tvpe Superiority . — 'Fhe higher output of 
“Devon” smoke-houses depends on several factors. In the first place smoke- 
('uring is here a c:ontinuous process since the fires are not closed down 
during the time that freshly machined sheets are being hung in the smoke- 
house and the drv rubber removed. Any rack may easilv be wheeled to 
the outside verandah for inspection, and for emptying and filling operations, 
without disturbing the continuity of smoke-curing in the rest of the building, 
whereas in all other cases the fires must be “damped” or extinguished in 
order that the cxxdies may enter the building. The total period of curing 
for the “Devon” house ts> therefore less. Again, practically the whole of 
the drying space is occupied bv racks carrying the rubber, and hence a 
greater weight of drying space than in other cases. Furthermore, the 
dimensions of Ihe building are such that efficient ventilation is easily 
attained, for the building is tall, the height being somewhat greater th'an 
the length or breadth, no account of course being taken in this consideration 
of the dimensions of the verandahs, which* are e.xternal to the house. 

Fuel Cf)u sumption . — The figures for fuel consumption varv very con- 
siderably, the average being 1*6 lb, of fuel per 1 lb. of drv rubber. From 
the data collected, it was not possible to grade the variows types of fire- 
chambers accordil>^ their economy in fuel consumption. In order to 
obtiain fairlv cpmpar^hle results, one would have to test various types of 
fire-chambers^ . in .the^.samjij smoke-house working as nearly as possible 
under, .the.. S.iime conditions, and.*^ of course no great advantage would 
afecKue from such , an experiment, since it is obvious that al) that 
is required of the , Keating unit is . that it shall work \vith the slowest 
combustion • of the fuel which is consistent with , the maintenance of the 
' tepjperature of /drying. . Slow combustion of the fuel involves the 

• Frbm th'e lndiii^Ruibef )iiur^'iT Vol. LXJCX,’ Ko, *14,‘*6ctbbeT 1930. 
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production of more smoke than when combustion is rapid. From tli^s 
point of view, therefore, one type of fire-chamber is as good as another 
provided the ventilation is adjusted so as to give the optimum conditions, 
and this is a matter which must be decided by experience of the operator 
for the individual smoke-house. 

Period of Curing , — The average period of smoke-curing was found to 
be lOJ days. Here again there is considerable variation in the figures, and 
again a large number of factors are responsible. Within the limits of 
thickness observed (T8 to 3*7 mm), there is no relation between thickness 
of the sheet and rate of curing, nor are variations in the depth of colour 
of the product responsible to any considerable extent. 

Among the more important factors responsible for the variation may 
be mentioned the following ; 

(a) Ventilation depending on the design of the building. 

(b) Temperature of drying — although in the present investigatioi^ the 
limits of temperature reported are practically the same in each 
case. 

(c) Time occupied daily in filling the house with the fresh crc^ and 
removing dry rubber. 

(d) Closeness, of packing of the sheets in the smoke-house. 

As regards factor (d) theoretically an increase in the closeness of packing 
of the sheets in the house tends to increse the period required for drying 
since the atmosphere inside the building is more moist. However, in 
practice the closeness of packing is not so great as to affect the rate of 
drying ‘since the weight of rubber per cubic foot of space is highest for 
the ‘‘Devon*’ smoke-house, yet the rate of drying is also high. That is 
to say, the closeness of packing of the sheets would have to be very great 
indeed in order to produce an appreciable decrease in the rate of drying. 

Other Points , — In the majority of cases exit for the damp air and smoke 
is provided at the top of the building by means of a jack-roof. The walls 
are of timber and the roof of corrugated iron or tiles. Rubber wood obtained 
by felling trees in the course of thinning out is the prinoipal fuel employed. 
To a less extent a mixture of rubber and jungle wood is used. In almost 
all cases registration of the temperature inside the buiding is obtained by 
means of a maximum-and-minimum thermometer. 

Discussion of Results , — Discussing the results, Mr. Fullerton says it 
has been made clear that “Devon” type of smoke-house proved to be 
the most efficient of all those examined. Houses of such design are well 
known, and are described in detail by Morgan (“The Preparation of Planta- 
tion Rubber,” by Morgan and Stevens). The special feature of the “Devon” 
type of building, as has already been pointed out, lies in the provision which 
is made for wheeling with ease from the drying-chambers any of the racks 
holding the sheets outside on to a verandah without affecting the continuity 
of the smoke-curing of the sheets jn the rest of the building. There is thus 
no necessity to stop firing during filling and emptying operations, which 
may be caried^out with ease, ample space being provided on the verandah. 
The installation may consist of a single house with verandah or of two 
1 k)Uscs accommodated under one roof with common verandah. It is a 
. system which lends itself very easily to o?«pansion, and is such that it can 
bs us:od to d«al with a crop of almost any siae. It may be mentSoned ftat 
the name merely indicates the detif n of the house and does not specify 
the material of the walls or roof, or the type of fire^ehamber. 

The "‘Third Mile’* smolMUrhouse, consists essentially of a buildinr having 
two Storeys for accommodation of the rubber and a shallow Invented 
pyramidal base ending the grouiid |n a tre<hambir, the desog n edf which 
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^is the chief distin^^uishingf mark of this type. The fire-chamber itself is 
‘’outside the building- and consists of an iron cylindrical drums set horizontally 
in brickwork. At one end ot the drum is a hing;^ed door for stoking- provided 
with adjustable air-uilets and at the other end a door for removal of the 
ash. The drum communicates with the interior of the building* by means of 
a short chimney provided inside with a “damper’' adjustable from the out- 
side, and immediately over the chimney is suspended an iron baffle-plate. 
1'his system of firing is easy to of>erate, and provided the doors fit fairly 
tightly the required amount of ventilation at the foot of the building is 
obtained by adjustment of the various air-vents. 

In what follows is given a summary of features of construction zvivich 
should be cotfiniou to all smoke-houses , including the special type just dis- 
cussed. 'rhey are considered under appropriate headings. 

(General DesiiJ^u. — Krom the point of view of efficiency ot ventilation a 
tall building is to be preferred, the height being greater than either the 
length or breadth. 

The height, hovve^'er, is limited chiefly by the extent to which it is 
possible to maintain the required temperature of drying throughout the build- 
ing and uniform colour of the product. U\ for example, the houses were of 
excessive height rijl)l)er in the lower storeys could he maintained at the 
desired tianperalure, but that in the upper would pri^bably he far below the 
optimum conditions, (ienerally speaking, the number 'of storeys should not 
exceed three, llu* g^roiind tloor accommodating the fire-chambers and the 
upper two storeys containing* the sheets. 

'fhere is also the question of size of the building*. X)n a large estate, 
from a consideration of the risk of damage by fire, it is suggcstec^ that it is 
a safer policy to work w'ilh a larger number of small units than to acc'ommo- 
date the whole of the t rop in one large building. 

Veritilafiori, — Th(‘ ideal to aim at is the prodiu'tion of a slow current 
of warm smoke-laden air passing from the bottom to {he top of the building. 
'I'hc current should not be too rapid, since in that erase the rate of combus- 
tion of the fuel will be too great, dust would be raised from the ash formed, 
and the temperature of drying would be increased beyond the optimum 
limit. 'I'hc draught should be just sulTicient to carry ofi' the moist un'-laden 
air in the drying chambers. 

Since the required degree of ventilation can be obtained only as a result 
of practical experiment with the invidual smoke-house, there should be suffi- 
cient provision for its adjustment. Ordinarily the construction of a smoke- 
house is not such as to render the lowest storey airtight, air-vents being 
unintentionally provided, for example, by chinks in the wall and round the 
edges of the doors. In order to minimise the risk of producing too great 
a draught, windows should not, therefore, be prewided for the ground floor. 
Air-vents, provided with adjustable doors, wdiich may be made to slide 
vertically in the apertures, should always fie made at tlie walls. As a guide 
it may be said that openings are made about 6 inches square at intervals 
of 4 feet all round the building. If -not required, the openings are kept 
closed, but in the majority of cases adjustment by means of such vents 
is a necessity. Another factor alfectingr ventilation at lh*e base is the site 
of the building. If practicable the house should be situated on fairly level 
ground so that there is an open space for a considerable distance all round. 
When the smoke-house h^ts to be placed on a steep gradient earth embank- 
ments should be cleared away in the immediate vicinity. 

As regards ventilation at the roof, the top of the walls should fit tightly 
at the eaves of the roof, otherwise a counter current of air will at times be 
produced in the building. The contraction of a low jack-roof over the main 
roof ridge provides a very simpk and efficient method for the exit of the damp 
air and smoke. Alternatively' chimney ventilators may be constructed, and 
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if the fitting between the cap and body is sufficiently low interior swinging 
flaps for adjustment of the openings are not required. A ceiling should be 
provided protecting the whole of the racks and gangways and of such 
material that the condensation products of the smoke may be absorbed, 
thus preventing drops of tarry matter from falling on the sheets. For this 
purpose the ceiling is best made of wood ; sacking would serve the same 
purpose without, however, being so permanent. One or more central open- 
ings in the ceiling, depending on the size of the building, are provided for 
exit of the damp air and smoke to the roof ridge. 

Consftructional Materials . — ^'Fhe object in all drying houses is to conserve 
the heat as much as possible within the building. In this connection it is 
evident that dfTerent considerations enter into the choice of constructional 
materials in the case of smoke-houses than in the case of crepe drying-sheds. 
In the latter case there is no internal heating installation, the heat being 
supplied from an external source by the sun’s rays, and hence crepe drying- 
sheds are constructed of a heat-conducting material such as corrugated 
iron. 

In the case of smoke-houses constructed of corrugated iron, additional 
bertefit it obtained from the heat of the sun during the day, but heat is 
rapidly dissipated outside the building during the night, when it is more 
difficult to ensure that the smoke-house attendant is keeping the fires going 
properly. Moreover the fires alone are capable of maintaining the tempera- 
ture between desired limits. Hence the use of non-conducting materials 
such as brick, wood, or asbestos lining is recommended. The choice of 
constructional materials is of course, regulated largely by questions of 
economy, and in this connection it may be pointed out that timber soon 
becomes impregnated with tarry matter, the preservative properties of which 
confer a very long life on wooden walls, although there is then the risk of 
damage by fire to be considered. For the material of the roof brick tiles 
are very satisfactory provided thay arc fitted well together so that there is 
no leakage so that ventilation is confined to the jack-roof or chimney venti- 
lators on the roof ridge. For cleanliness of operation inside the building, 
the ground floor is best constructed of cement. 

Fire-Chambers , — The construction of the fire-chambers must be such as 
to ensure the lowest combustion of the fuel which is consistent with sufficient 
smokeproduction and the maintenance of the temperture between the required 
limits, and it is known that the optimum temperature lies between 110*^ and 
130^ F. The choice of a fire-chamber depends, therefore, on the ease with 
which these conditions can be obtained. 

From this point of view probably iron drums or boxes either placed in 
contact with the ground floor or mounted on a trolley leave least room for 
errors in ventilation and require least attention in smoking, provided the 
sides and bottom are almost closed to the air. Special openings near the base 
are usually unnecessary, and a door for stoking should not be made unless 
it fits closely round the edges. At ^ the top is fitted a perforated iron plate 
or a cowl for distribution of the smoke. One or more of these boxes, 
depending on the size of the house, may be placed at intervals on the ground 
floor so as to give the most uniform distribution of heat and smoke. Greater . 
freedom from dust in the building may be attained when the bo:^^ are 
mounted on wheels for removal outside for cleanipg and stoking. ^\s type 
of fire-chamber is suitable for use in a house of any size, and "particularly 
so in the case of small holdings where the building is often of a very 
temporary nature. 

With brickwork ovens, whether stoked from the inside or outside, a 
hinged door must be fitted for cleaning and. stoking, and there is always 
difficulty in obtaining a closely fitting door. If this can be obtained, how- 
ever, one or more “butterfly’’ ventilators should be provided in the door for 
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provision of the required draught. Nothing elaborate is required for slow 
combustion fires, and they should be built essentially on the same lines as 
iron boxes. The hearth may be of clay so as to make the fire-chamber 
completely closed to the air at the botton. Obviously it is of advantage 
to arrange for stoking to be done from the outside of the building. Brickwork 
fire-chambers are, of course, more permanent than iron boxes, but it is 
doubtful if the additional expense involved is justified except in the case of 
very large and permanent buildings. 

Reference Jias already been made to the “Third Mile“ type, the chief 
advantage of which lies in the ease with which efficient adjustment of the 
ventilation may be obtained. 

The use of pits sunk in the ground floor as fuel containers is not to be 
recommended since they provide a small surface for the radiation of heat. 

Arrangement of the fire-chamber outside the building, the heat and 
smoke being distributed to the inside of the house by means of underground 
flues, is not to be recommended. Such an arrangement is very wasteful, 
for not only is a considerable amount of heat dissipated during the passage 
of the hot gases from the fire-chamber to the interior, but a certain amount 
of tarry matter from the smoke is condensed in the flues and smoke-curing 
is then much less efficient. 

In the majority of cases iron baffle-plates suspended a few feet above 
the fire-chambers from the first floor are required for uniform distribution 
of the smoke within the building. 

In all cases it is important to note that large fire-chambers are not 
desirable. The object should be rather to work with a larger number of 
small units than vice versa. Capacious fire-chambers require a bigger charge 
of fuel and slow combustion is not then easily attained. In small houses 
it is quite frequent to find that the fire-chamber is much bigger than is 
warranted by the size of the building. 

Lastly, it may be said that the test of slow combustion in any fire- 
chamber is the nature of the residue after the wood has burnt. The most 
desirable results are obtained when there is the least ash and most charcoal, 
provided, of course, that the required temperature has been maintained. 
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MEETINGS, CONFERENCES, ETC. 

COCONUT RESEARCH SCHEME (CEYLON) 


BOARD OF MANAGEMENT 


M inutes of the eighth meeting of the Board, held at 11.30 a.m. 

on Wednesday, October 29, 1930, in the ball-room of the Grand 
Oriental Hotel, Colombo. 

Present, — 1'hc Hon’ble Dr. Youngman, (in the chair), 
Mr. C. W. Bickmore, C.C.S., the Hon’ble Sir H. Marcus 
Fernando, the Hon’blc Mr. A. Mahadeva, Mr. N. R. Outschoorn, Mr, John 

A. Perera, J.P., U.P.M., the Hon’ble Mr. D. S. Senanayakc, Mr. J. 1. 
Gnanamiittu (Secretary). 

Minutes . — The minutes of the meeting held on September 3, 1930, copies 
of which had been ( irculated to members, w^ere taken as read and were 
confirmed and signed by the Chairman. 


Provident Fund. — Mr. Bickmore stated that the Board’s technical staff 
could not come under the proposed Public Officers Provident Fund Ord’nance 
but that the Post Office Savings Bank certificates which might furnish a 
basis o{ a Provident Fund were expected to issue shortly. Mr. Bickmore 
consented to formulate a Provident Fund Scheme for the Board’s employees. 


Finance. — (a) The statement of receipts and expenditure for the quarter 
ended September 30, 1930, copies of which had been circulated, showed a 
credit balance at that date of Rs. 105,571*05, of which Rs. 80,()00 was on 
fixed deposit. The statement was passed without comments. 

(b) The draft estimates of income and expenditure for the year 1931, 
copies of which had been circulated to members, were considered in detail. 


CAPITAL' ACCOUNT 

B. — Acquiring and clearing jungle area for nursery work . — The Chairman 
stated that, as Bandirippuwa was a fully developed estate any part of which 
it would be unwise to clear, experiments with selected nuts should be carried 
out on other land and that the Director of Research had suggested the 
acquisition of Crown jungle land to be cleared for the purpose. He thought 
that land wihin 10 miles of Bandirippuwa would be suitable. Sir Marcus 
Fernando enquired whether the Wariapola farm would not be suitable. The 
Chairman was not certain of the future of the Wariapola station and feared 
also that the extensive travelling between Bandirippuwa and Wariapola had 
to be considered. Although there was no objection to using Wariapola, he 
advised that foj* the present it would be preferable not to enter upon a 
programme of work there by the Board. The sum against this sub-head 
was increased from Rs. 1,500 to Rs. 5,000. 

C. — One senior staff bungalow. — Aiitr discussion, it was agreed that the 
provision of Rs. 27,000 should be regarded as the limit of expenditure under 
this sub-head. 

D. — Two junior staff bungalows , . — The provision of Rs. 40,000 for 
bungalows for the Technological Chemist and the Geneticist was passed 
subject to details i>eing furnished. 
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E. — Four bungalows for scientific assistants and clerk , — In passing a 
sum of Rs. 24,000 for quarters for three scientific assistants and one clerk, 
it was desired that the possibility of constructing two blocks of semi- 
detached quarters should be explored. Mr. Bickmore stated that in the 
experience of the Public Works Department this method resulted in no 
saving where the site value was not considerable. 

F. — Lines for menial staff , — It was understood that the cooly lines pro- 
posed were for the menial stall and that the estate labour w^ould be largely 
drawn from th (4 resident village population. The provision of Rs. 1,200 was 
increased to Rs. 3,000 to allow ol six quarters being built. 

G, — Laboratory structures , — More details were desired of these. The 
rooms as indicated in the plan submitted by the Director of Research 
were considered to be too small. It was considered that as a tentative 
estimate the total cost might be Rs. 50,000, of which Rs. 30,000 was 
authorised to be spent in 1931. 

H, — It W'as decided to vote Rs. 12,500 on account of equipment of 
Laboratory, including gas, electricity and water supply. 

K. — It was decided to allot Rs. 5,000 under furniture for three staff 
bungalows subject to a list of the heavy furniture to be supplied first 
receiving the sanction of the Board. 

A total expenditure of Rs. 340,056 w%as voted under Capital Expendi- 
ture, against receipts amounting to Rs. 350,000 (instalment of Rs. LS0,000 
out of the Government loan of Rs. 200,000, plus the Government Grant 
of Rs. 200,000.) ^ 

INCOME 

Mr. Mahadeva pointed out that an expenditure in excess of the estimated 
income had been budgeted for. The Chairman explained that a surplus of 
income over expenditure amounting to Rs. 109,500 was expected at the end 
of December, 1930. Sir Marcus Fernando was of opinion that the Cess 
collections for 1931 had been underest imaied, seeing that the coconut produce 
<^.f the Island was bound to be exported in the usiuil way and that the 
exports might increase in 1931 as a result of the better weather conditions 
ir the current year. It was agreed that the probable income from Cess 
rollections should be fixed at Rs. 49,000, similar to that of 1930. The esti- 
mated total receipts would thus amount to Rs. 97,500, to meet a recurrent 
expenditure totaling Rs. 96,205. 

By order, 

J. I. GNANAMUTTU, 
Secretary, 

. Coconut Research Scheme. 
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DEPARTMENTAL NOTES 

PROGRESS REPORT OF THE EXPERIMENT 
STATION. PERADENIYA 

FOR THE MONTHS OF SEPTEMBER AND 
OCTOBER, 1 930 

PLANS FOR THE REORGANISATION OP THE 
WORK OF THE STATION 

The following provisional decisions have been made regarding the future 
work of the station : 

(1) That the present trial of Indigofera endecaphylla in tea shall be 
continued till the end of September, 1931, and that thereafter the 
tea area shall be divided into two fields and plucked on commercial 
lines as a revenue-producing concern and for demonstration to the 
students of the Farm School. 

Shade trees are to be planted in those plots where there are 
none at present. The unplanted strips dividing the present plots 
are to be planted up with tea. 

(2) The following rubber experiments are to be continued for the 
periods specified : 

(a) Right and Left cuts, till March 31st 1931. 

(b) Change-over experiment, till its termination on March 31st, 
1932. 

(c) One-third resting experiment, probably till March 31st, 1932. 

(d) Rejuvenation experiment, till August 81st, 1931, with the 

option of continuing till August 31st, 1932, if thought 

desirable. It is to be noted that the idea of replanting rubber 
in this area has been abandoned so that the experiment has 
virtually become a tapping to death experimTent. 

(e) New Avenue Rubber Manurial Experiment, until definite con- 
clusions can be arrived at. 

(f) Height of tapping on budded rubber experiment, as long as 
thought desirable. 

(g) Experiment on influence of stock on scion, indefinitely, until 
results can be determined. 

(h) Forking in of Vigna experiment. This experiment i& sus- 
pended for a year to allow the re-establishment of an even 
growth of Vigna. * It may or may not be resumed in modified 
form on April 1st, 1931. 

(i) Two vs, three-day-tapping trial, and comparison of V cut with 
single cut in Hill top rubber, until December 31st, 1930. 

(j) Comparison of continuous alternate day tapping with daily 
tapping in alternate months in the Hillside rubber until 
December 81st, 1930. 

The above plans will free the wholcf of the central rubber block 
comprising Plots 77 to 87 and the Avenue Rubber by the end of 
1932; it is proposed to eradicate the rubber and convert the 
area into a cattle-grazing paddock, leaving a few trees for shade. 
Certain portions of this area are already free and the eradication 
of the trees in these portions will be started as soon as a satis* 
factory contract can be arranged. 
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Plots 151 to 154 are now being* tapped for a year with normal 
tapping prior to initiating a fresh tapping to death experiment. It 
has been decided that the tapping to death experiment shall be 
continued for 6 months only from April 1st, 1931, and that this 
rubber shall be eradicated after October 1st, 1931. 

The above plans will entail a reduction of the area under rubber 
by the end of 1932 from 58f acres to 38 J acres. The rubber that 
is left, apart from areas used for experiments detailed above, 
is to be tapped on commercial lines and used for demonstrations 
to the students of the Farm School. 

(3) Two main lines of activity in cacao have been decided upon : 

(a) The recording of individual yields of apparently high-yielding 
trees followed by propagation from such trees by budding, and 
the testing of the progeny of such trees on a field scale. Nine 
large cacao estates have been asked to co-operate in this work. 

(b) An intensive campaign against diseases and pests in one block 
of cacao with the object of noting whether the cost of such 
treatment is justified by the value of the increase of crop over 
the other blocks where the present routine operations are to 
continue. 

(4) It has been decided to undertake an investigation into the possibi- 
lities of increasing yields of robusta coffees by grafting from 
heavy bearing bushes. For this purpose 48 trees on the station 
have been selected and individual yield records have been kept since 
October 1st, 1930. 

(5) It has been decided to undertake citrus cultivation on a large scale 
and it is proposed eventually to utilise plots 151-154 (rutfl;cr to be 
uprooted in 1931) and plot 155 (tea uprooted), with possible inclu- 
sion of plot 140A (rubber), and an area of waste land adjoining this 
plot. 

(6) . It has been decided to start selective breeding work with local black 

cattle to be eventually accommodated in the rubber area to be 
eradicated. 

TEA 

All vacancies in plots 141-149, 166, and the Half-Acre tea were supplied 
in August and failures were re-supplied twice in September and once in 
October. 

A census of bushes in bearing was taken for record purposes in the plots 
under Indigofera trial. 

RUBBER 

The Change-over Experiment 

This experiment was started on April 1st, 1926. 384 trees are utilized 

and these are divided into twenty-four plots of sixteen trees each. In eight 
of these plots the cut is changed over every six months, in eight plots once a 
year, while in the remaining eight plQts no change-over is made until the 
panel is completed at the end of three years. Since during the course of the 
experiment the cuts are of necessity at different heights from the ground. 
No true comparison of yields can be made until both panels are completed at 
the end of six years. In the meantime bark renewal measurements are taken 
every two years and the second measurement was completed on October 1st, 
1980. 

It is not easy to devise an entirely satisfactory system of comparative 
measurement of bark renewal in an experiment of this kind. It is obvious 
that bark must be of the same age when measured but beyond this there are 
the alternatives of making all measurements at the same time, irrespective 
of the height on the tree at which the measurement must be made, or of 
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making the measurements at different times but at the same heights from 
the ground. The experiment was planned in collaboration with an officer 
of the Rubber Research Scheme who favoured the latter alternative on the 
ground that the thickness of bark increased in the lower portions of the tree. 
This officer's views were eventually adopted and measurements were made 
at different times but at the same height from the ground. The figures 
given below, however, suggest that there is a possibility that the fact that 
different periods, and therefore different sets of climatic conditions, intervene 
between two measurements in the different sets of plots may affect the issue. 
Thus, in the 1928 measurements the average thickness of the renewed cortex 
in the change-over-tw'ice-y early plots was larger than that of the other two 
sets, while in the 1930 measurements it is the smallest of the three. 

It is possible that the comparative failure of the 1930 south-west 
monsoon may have influenced the rate of growth of renewed bark. As, 
however, the final standard of comparison must be the relative percentage 
between the thickness of renewed bark and of untapped bark, and as these 
figures are in the same order in both measurements, the point is perhaps of 
not such importance. The following are the results of the two measure- 
ments : 


Measurements of Renewed Bark and Untapped Bark 
in Change-over Experiment 

Thickness of Thickness of Thickness of 
relieved untapped renewed 
♦ cortex cortex cortex cx- 

in m.m. in in. in. pressed as 

percentage 
of untapped 
cortex. 

1928 1930 1938 1930 1928 1930 

Averajje of no change-over plots _ 475 579 6’96 8^34 68 2 69'4 

change-over yearly „ 4'37 5'64 677 8'80 64 5 64 5 

twice „ „ 5'44 488 9 18 9 08 59'2 537 


It is to be noted that in 1930 average thickness of untapped bark in the 
change-over-twice-yearly plots comes out slightly lower than in 1928. It is 
not of course suggested that the average thickness of untapped bark has 
actually decreased but it is not possible tc» take the measurements in exactly 
the same place on each occasion and it is supposed that chance differences 
caused by unevenness in the barb must have brought about the result. It 
is to be noted that concurrently with this lack of increase in thickness in 
renewed bark there is a marked dron in the thickness of renewed bark in 
these plots compared with the 1928 figures, both actual and relative to the 
averages of the other sets of plots. It cannot be definitely stated that this 
is due to the system of changing over and final conclusions must await the 
1932 measurements and yield figures; but from the interim results the experi- 
ment affords no support to the widely held opiniop that changing over the 
cut results in better bark renewal. 

The Rejuvenation Experiment 

Allu.sion to this experiment has already been made (1) in an article 
entitled “Tapping to death : a Warning” which appeared in The Tropical 
Agriculturist for April, 1930, and (2) the progress report of this station for 
May and June, 1930. 
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In both publications stress was laid on the large number of cuts which 
had gone dry alter a few months as a result, it is believed, of continuous 
daily tapping. The following table shows the situation at the end of a year 
of tapping: 


Plot 7.— Tapped daily to 
the wood on two cuts 
on half circumference, 
bark consumption 2 ins. 
per month, to be tapped 
for 1 year. 

Plot 2 , — Tapped daily to 
the wood on two cuts on 
the half circumference, 
bark consumption l| in. 
per month, to be tapped 
for 3 years. 

Plot 3 . — Tapped daily to 
the wood on two cuts on 
the half cii cuinference. 
bark consumption 
llV P®’’ month to 
be tapped for 3 years. 

Plot 4 . — Tapped daily in 
alternative days on two 
cuts on the half circum- 
ference, Fine tapping 
but not totlie wood. To 
be tapped for 4 years. 

• 

The figures in the last column are ba.secl on Mr. Lord’s computation 
made when the experiment was started, of the previous year’s yield from 
8 months’ lapping on J circumference. They are therefore empirical and 
only afford a rough comparison. It would appear that the yields obtained 
by intensive tapping are generally rather less than double the calculated of 
the previous year. It is to be noted that the yield of plot 4 is the second 
largest although it has received only half the number of tappings given to 
the other three plots. There are two possible explanations for the freedom 
from drying up of cuts and consequent comparatively high yield in plot 4. 

(1) The fact that it is tapped daily in alternate months instead of 
continuous daily. 

(2) The fact that it is not tapped to jthe wood. 

101 trees in plot 13 were on a previous occasion tapped to the wood for 
a year. A general increase in yield of approximately 25% occurred and the 
incidence of brown bast was negligible. For this reason the writer is 
strongly of the opinion that the continuous daily tapping is the factor 
responsible for the drying up of cuts. It is intended to test this out in the 
experiment to be initiated next year in plots 151-154. 

The tapping of plots 2, 3 and 4 is being continued, while most of the 
trees in plot 1 have been marked for eradication. 

Brown Bast 

A complete round of brown bast treatment was finished in August. 
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CACAO 

In preparation for the cacao selection work outlined above a number of 
trees have been selected for yield recording and a nursery has been laid 
down to serve as stocks for future budding operations. 

Helopeltis in cacao has been observed to be worse than usual. 

A study of the viability of pollen from a barren tree and from a heavy 
yielding tree was completed in September by Mr. J. C. Haigh, Assistant 
Mycologist, whose report is given below. 

** Germination tests have been carried out with poller? from a sterile 
cacao tree at the Experiment Station, Peradeniya. The tree bears abun- 
dant flowers but has never been known to set a pod. Comparative tests 
were carried out at the same time with pollen from a tree (No. 5. 
cacao) that in the last three series of yearly records has produced respectively 
119, 108 and 105 pods. 

“The flower of Theohroma cacao opens in the early morning ; advantage 
was taken of this fact to ensure that only fresh pollen was used for the tests. 
In the evening all opened flowers were removed from one branch of each of 
the trees under examination, thereby assuring that the flowers picked for 
experiment next morning were newly opened. The flowers were picked in 
the early morning and the pollen from them was sown on 1*5% agar in 
petri dishes. Five flowers were taken from each tree per day and the 
pollen from each anther was sown separately ; twenty-five pollen masses 
per tree per day were thus obtained. Normal pollen germinates in a few 
hours in a moist atmosphere, but for convenience the pollen was examined 
twenty-four hours after sowing. Germinative power was judged by the 
percentage of pollen grains that had produced a germ tube. From the good 
tree 4,664 pollen grains were examined, of which 3,379, or 72‘4%, had 
produced a germ tube in twenty-four hours; from the sterile tree 4,191 
pollen grains were examined, of which only 15, or 0'36%, had germinated 
in the same length of time. Samples of pollen from the sterile tree were 
kept for five days, but no increase in germination percentage was observed. 
Pollen from the good tree was seen to germinate a few hours after sowing. 
The only observable difference between the pollen from the two trees was 
that that from the sterile tree contained^ a small percentage of larger, thin- 
walled grains. The normal pollen grain examined was about 20 microns in 
diameter and had a thick wall ; the larger grains had a thin wall and were 
about 30 microns in diameter. 

“The above tests show that the failure of the pollen of the sterile tree 
to germinate is a factor responsible for the sterility of the tree, since 
self-fertilisation is impossible. It is generally held that the cacao flower 
is in the main self-fertilised, but Harland has shown that cross-fertilisation 
occurs in cacao;, it is still necessary, therefore, in accounting for the 
complete sterility of this tree, to explain the failure of cross-pollination. 
A detailed investigation will probably be necessary before this explanation 
is found ; in the meantime a few simple hand pollinations have been made, 
using pollen from the good tree of the germination tests. It is perhaps of 
interest to note that similar tests carried out in the West Indies failed to 
show a significant difference in germinative power between pollen from good 
and poor yielders, and that in such trees, which were incidentally the 
progeny of the same parent, sterility was due to a defect in the female part 
of the flower.” 

COFFEE 

The coffee year ended on September 30th. The following arc the yields 
of fresh berries per bush for the last seven years ; 
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Pounds fresh berries per bush 


Robusta Types 


Year 

Robusta 

Uganda 

Quillou 

Canephora 

Hybrid 

1928-24 

2*37 

3*43 

6*91 

3*01 

8*38 

1924-25 

401 

5*29 

3*43 

3*88 

5*62 

1925-26 

3*23 

2*06 

3*91 

309 

9*78 

1926-27 

8-54 

8*99 

5*01 

10*29 

7*61 

1927-28 

5*57 

6*86 

13*45 

7*63 

8*26 

1928-29 

7-44 

6*69 

6*18 

8*55 

5*19 

1929-30 

7-58 

7*82 

5*94 

8*38 

7*82 

Average 

5*53 

5*88 

6*40 

6*40 

7*52 



Liberian Types 



Year 

Excel sa 

Abeokuta 

Liberia 

Klainii 

Arnol- 




Pasir Pogor 


diana 

1923-24 

5*56 

9 16 

6*68 

— 

— 

1924-25 

19*82 

12*84 

13*34 

— 

— 

1925-26 

14*00 

15*26 

11*71 

— 

— 

1926-27 

25*80 

1894 

21*21 

— 

• —— 

1927-28 

19*75 

Mil 

1276 

6*54 

200 

1928-29 

22*00 

31*20 

27*16 

2*54 

2-50 

1929-30 

26*16 

3228 

29*69 

10*14 

3-50 

Average 

19*01 

19 63 

17*51 

6*40 

2-66 


• 

Arabian Types 



Year 


Arabica 

Kent’s 

Jackson’s Hybrid 



(Plot 140 /) 




1923-24 


2-39 

— 



1924-25 


2 39 

64 

*18 

1925-26 


200 

1*36 

1*39 

1926-27 


3-26 

*21 

*58 

1927-28 


1-25 

. *69 

•15 

1928-29 


1 93 

1*84 

*76 

1929-30 


1-20 

•67 

'63 

Average 


2 06 

*89 

. •< 

B1 


The yields of the Robusta types are well up to the average and a steady 
sale of seed and plants of these coffees continues. The yields of the 
Liberian types are high, bift the berries contain a larger proportion of pulp 
and the produce fetches locally only about half the price of Robusta, 

The yields of the Arabian types are as usual low and the bushes are 
in a very poor condition. 

A round of pruning was completed early in September. 
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Considerable trouble has been experienced with red ants which abound 
in the coflfee plots of the Economic Collection and have formed numerous 
nests. Spraying with kerosene emulsion, even at double the normal strength, 
proved ineffective. 

Forty-eight bushes were selected for recording of individual yields. 

FRUIT 

A small amount of bud wood was taken from the young ^rape fruit trees 
imported from South Africa , in 1928, and the buds were put on to Pumelo 
stocks. The results were as follows : 


Variety 

Number of buds 
put on 

Number of 

{successes 

Percentage 

Cecily seedless 

17 

6 

35-3 

Ellen 

28 

10 

35*7 

Foster 

30 

17 

56-6 

Triumph 

34 

22 

64*7 

Marsh’s seedless 

37 

27 

72-9 

Walters 

30 

20 

66*6 


The buds of Cecily seedless peeled badly and many were damaged. 
This is the first citrus budding done on the station and an improvement 
may be expected. 

In addition budding was done from a number of sticks of budwood 
received from South Africa, but little success can be anticipated from this 
budding. 

The regular spraying of citrus trees of value is to bq undertaken under 
the supervision of the Mycologist as soon as supplies of “Sulfinette” arrive. 

OIL BEARING TREES 

Tlic replacement of Hydnocarpus 'udiif^hUana trees hi block A of the 
terraced valley by Taraktogenus kurzii )vas carried out with the first north- 
east rains. All these plants are growing. 

In block B 36 plants of Aleurites montana were put in to replace 
Hydnocarpus ivhighliana and 35 of these are growing well. This block 
was also extended and holes dug to receive additional plants of Aleurites 
montana when the seed of a mature tree near the store ripens. 

I'he new arrangement of the area is as under : 

Block A. Taraktogenus kurzii (Chaulmoogra oil) 75 trees. 

Block B. Aleurites montana (Tung oil) 36 ,, 

Block C. Taraktogenus kurzji (Chaulmoogra oil) 177 ,, 

Illuk was fprked out of this area in October and the cheddy cut back 
from the edges of the terraces. 

A system of paths and steps was also completed, giving easy access 
to all the terraces. ^ 

FIBRES 

The sunn hemp trial under old coconuts and in the open mentioned in the 
last report was abandoned. In the former case germination was very poor 
and the plants all flowered at a height of about 2 feet. In the latter case 
germination was excellent but all the plants flowered at a height of 12 to 
18 inches. The crop was ploughed in. 
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MISCELLANEOUS 

All the sug-ar canes were dug out of the plots 18 D, 19 D and 20 D. 
Out of the nine varieties growing in those plots six have been replanted 
in the annual economic area. An order for sugar cane sets is a very rare 
occurrence. 

A round of forking* couch and illuk was completed by the end of October. 
This is the first round for which it has been possible to spare labour this 
year. It is feared that with the reduction in the labour force rendered 
necessary by the ('urtailment of the allocation this year the position in regard 
to these serious weeds is bound to deteriorate. 

The following are the figures for revenue and expenditure (exclusive 
of monthly salaries) for the last seven years : 


Year 

Revs'll lie 

Expenditure * 


Rs. Cts. 

Rs. CIS. 

1923-24 

19,904- 14 

31,400-81 

1924-25 

33,546-44 

32,446-08 

1925-26 

29,731-13 

33,091*59 

1926-27 

33,775-61 

35,061-58 

1927-28 

29,204-98 

37,820-95 

1928-29 

24,284-77 

40,234-37 

1929-30 

20,165-44 

40,998-73 

The fall in 

revenue in the last two years 

is due to the decline in prices 


of the staple products, while the increase in expenditure is duff to (1) 
increase in wages to bring these into conformity with the provisions of 
the Standard Wage Ordinance ; (2) increase of the cultivated acreage of 

the station. 

THE IRIYAGAMA DIVISION 

The period under review has been one of great activity. AI! 
budding in the field in areas 1 and 2 and budding in the nursery for area 2 
was completed. Tly the end of October most of the buds on the nursery 
plants had started to shoot and the stumps had been planted out in the field. 
Weather conditions were forlunatcly ideal — the north-east rains started just 
when the first buds started to shoot and good planting weather continued 
for some time. 

Failures in areas 1 and 3 were rebudded on the other side of the stocks 
and a hig-h percentage of successes was obtained from this rehudding. 
Final failures were replaced by reserve stumps budded for this purpose in 
the nursery. There are excellent prospects of getting a good even stand in 
these three areas. The full results of the tibove budding have been incor- 
porated in an article for The Tropical AfrrienUnrisi, The article contains 
all percentages of successes and other figures which will therefore not be 
repeated here. 

A further area, to be known as area 7, has been terraced and laid out 
for the reception of foreign clones. I'he area will contain plots of the 
following i 

• Ct 88 

AVROS 256 
P and T 11 
P. B. 23 
H 2 

Seedlings 
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The necessary budding in connection with this area was done in the 
nursery in September and the plants will be put out when the buds shoot. 
Budded stumps of AVROS 256 are expected to arrive early in November. 

In addition to this budding the budwood of certain mother trees which 
was insufficient to establish a clone of 60 trees this year was multiplied in 
the nursery. 

There is a prospect of being able to establish another area of 10 clones 
next year, but after that no further mother trees are at present in sight and 
a good deal of opened land is likely to lie idle for a considerable time. 

In addition to budding and connected operations the labour force has 
been employed in uprooting stumps and building stone steps. 

T. H. HOLLAND, 

Manager, 

Experiment Station, 
Peradeniya. 
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ANIMAL DISBASB RETURN FOR THB MONTH 
ENDED 31st DECEMBER, 1930 




No. of 
Cases up 




Bal- 

ance 


Province, &c. 

Disease 

to Date 
since 




No. 

Shot 



Jan. 1st 




111 



1930 







Rinderpest 

1283 

54 

238 

855 

20 

170 

t 

Foot-and-mouth disease 

264 


254 

10 


Western 

Anthrax 

Firoplasmosis 






... 


Rabies (Dogs) 

... 



••• 

... 

... 


Rinderpest 


... 

... 





Foot-and-mouth disease 

448 

1 

434 

12 

1 

1 

Colombo 

Municipality 

Anthrax 

Haemorrhagic 

Septicaemia 

37 

6 

6 


37 

6 



Black Quarter 

2 


• •• 

2 




Rovine Tuberculosis 

1 



1 




Rabies (Dogs) 

12 

1 

... 



12 

Cattle Quarantine 

Rinderpest 

Foot-and-mouth disease 

wtM 

■ 

... 


... 


Station 

Anthrax 

(Sheep and Goats) 


H 


704 




Rinderpest 

Foot-and-mouth disease 

660 

10 

658 


... 

... 

Central 

Anthrax (.sheep) 

1 







PiropJasm osis 

4 


1 

3 

^ • 



Rabies (Dogs) 

12 



10 


2 


Rinderpest 

351 

29 

'~8r' 

261 

4 


Southern 

Foot-nnd-mouth disease 

269 


263 

6 


• •• 

Anthrax 



- - . 





Rabies (Dogs) 

3 


.... 

2 

... 

i 


Rinderpest 

4 


3 

1 




Foot-and-mouth disease 

2975 


2905 



1 *** 

Northern 

Anthrax 




1 


Hkick Quarter 

224 


... 

224 

1 ... 



Rabies ( >ogs) 

3 




.. 

3 

Eastern 

Rinderpest 

... 




1 


Foot-and-mouth disease 

100 


98 

2 

! 



Anthrax 



... 


• •• 


Rindei'fiest 

8195 


T59““ 

6782 

13 

941 


Foot-and-mouth disease 

135 

... 

135 


North-Western 

Anthrax 

Pleuro-Pneiimonia 

... 

■ 

mm 

... 

B 

... 


(in Goats) 

50 


■ 

50 



North* Central 

Rinderpest 

1930 • 

594 

115 

1681 

24 

110 

Foot-and-mouth disease 

1069 


1045 

24 



Anthrax 




• •• 



Rinderpest 

• 

• •• 

■■■llll 




Uva 

Foot-and-mouth disease 
Anthrax 

72 


72 

^9 

... 

... 


Rabies (Dogs) 

3 

mm 


BUB 


‘i 


Rinderpest 

63 



54 


2 


Foot-and-mouth disease 

1445 


FFnS 

5 



Sabaragamuwa 

Anthrax * 

Haemorrhagic 


m 

mm 


... 

... 


Septicaemia 

85 

16 

HIH 

85 




Rabies (Dogs) 

14 1 

■ 


4 

... 

10 


* 1 caie in a baffaio— Rest sheep and goats. 1 1 case — a calf. 


G. V. ». OflSce, 
Oolomboi 10th January, 1931. 


G. W. 8TURGESS, 
Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 


DECEMBER, 1930 


StAtiofi 

1 Temperature 

Hiimiditv 

Amount of 
Cloud 

Hainfall 

B 
c 2 

w £ 

K 

« 

Dif- 

feietice 

from 

Averitfte 

Mean 

Minimum 

Dif. 

fereace 

from 

Averaite 

ft 

Q 

Xigbt (from 
Minimum) 

Amount 

® c 

*55 

Difference 

from 

Average 


0 

o 

o 

o 

% 

% 


Inches 


Inchea 

Colombo 

868 

+ r5 

72’S 

+ 0'6 


90 

S‘0 

077 

3 

- 517 

Puttalam 

85 

+ 18 

706 

+ 0*1 


93 

4 1 

176 

6 

n 442 

Mannar 

85' 1 

+ 2’6 

75'5 

+ ri 


84 

4*6 

1 00 

6 

- 6 70 

Jaffna 

83 5 

+ 20 

71*6 

- 14 


95 

5’4 

0 98 

6 

- 9'33 

Trincomalee * 

81 6 

+ 0*2 

75 5 

+ 14 


84 

4-8 

2 22 

9 

-ir69 

Batticaloa 

82 9 

4- 1 2 

73 0 

+ 01 


93 

64 

5*47 

13 

-1108 

Hambantota - 

849 

+ 0*5 

72*3 

-0*4 


90 

40 

5*62 

7 

-H 078 

Galle 

847 

+ ro 

73‘3 

+ 0 5 


93 

54 

1*00 

8 

- 5 74 

Ratnapura 

89 8 

4-37 

71 8 

-0*4 


93 

4 2 

469 

12 

- 4*24 

A’pura 

85-5 

+ 27 

68‘2 

-1 9 


95 

47 

377 

5 

- 4'82 

Kuriinegala - 

873 

+ \ 6 

70 9 

+ 07 


90 

5 8 

2 71 

6 

- 431 

Kandy 

84 0 

+ 27 

66‘8 

-0*1 


92 

57 

192 

7 

- 6 97 

Badulla 

77’ 1 

+ 06 

63‘5 

-C*9 


94 

5 5 

r35 

9 

- 10'88 

Dij'atalawa - 

733 

+ 2 1 

570 

- 1*5 


91 

5*7 

ro3 

9 

-6 89 

Hakvjala 

69 3 

+ 24 

507 

-2 1 


87 

4’5 

1 41 

11 

- 12 05 

N^Eliya 

70-1 

+ 39 

44*6 

-3*6 

68 

93 

4'4 

1 82 

9 

- 6 56 


At about half the stations in Ceylon the total rainfall in December 1930, 
was lower than in the December of any previous year, while out of over 
360 stations less than half a dozen recorded as much as their previous 
iiverage. The biggest deficits were in the Rangalla district, where several 
were of the order of 30 inches. 

Rain was particularly deficient during the week from the 15ch-22nd, 
which coincided with the appearance of a mild depression in the Bay of 
Bengal, too far east to give rain in Ceylon, A depressional menace on the 
23rd was responsible for six inches of rain at Topawewa on that day, 
but did not materialise further. The only other station to report over 
5 inches in a day was Yataderiya with 7‘70 inches on the 27th. The highest 
total was at Morawaka (19*86) w'hich was the only station to record more 
than 15 inches. It is noteworthy that despite the general drought no 
stations failed to report any rain at all. 

As the natural concomitant of the low rainfall the number of hours of 
bright sunshine was above average and the humidity and amount of cloud 
deficient. This latter resulted iir the day temperatures being above average in 
all cases ard the night ones being either below average, or less above 
average than the day temperatures were (Trincomalee alone was an excep- 
tion to this). At Nuwara Eliya the night temperature in air got down to 
freezing point four times (19th-22nd) on which days the surface temperature 
went below 30^F. * 

Pressure was consistently high, and the direction of the gradient roughly 
from N.W. instead of the normal December direction which is from between 
N.N.W. and North. 

A. J. BAMFORD, 
Superintendent, Observatory. 
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INSTITUTE OF PLANT INDUSTRY, 

INDORE. 


The Board of Governors invite applications for the 
post of DIRECTOR OF THE INSTITUTE OF PLANT 
INDUSTRY, INDORE, AND AGRICULTURAL 
ADVISER TO STATES IN CENTRAL INDIA AND 
RAJPUTANA which will become vacant about April 5th, 
1931 on the retirement of Mr. Albert Howard, C.I.E. 
Candidates should possess experience and aptitude in the 
application of science to crop-production combined with 
administrative ability. Oriental experience is desirable but 
i not essential. Pay Rs. 2,000 to Rs. 3,000 per mensem 
I inclusive, according to qualifications, with a rent free house, 
j The appointment is for five years in the first instance and 
I carries Provident Fund benefits at 1/T2th of pay. Leave | 
according to the Fundamental Rules of the Government of 
India. First class travelling expenses to Indore will be 
provided. Full details of the purpose, conduct and 1 
progress of the Institute will be found in The Applicatio 7 i of 
: Science to Crop-production published by the Oxford 
I University Press, London and Bombay, 
j _ 

Applications from the Orient should reach the Secretary 
to the Board of Governors, Institute of Plant Industry, 
Indore, before March loth, 1931. Applications from Great 
Britain and Overseas should be forwarded to the High 
Commissioner for India, India House, Aldwych, London, 
before March 15th, 1931. Selected candidates from Great 
Britain and Overseas will be interviewed in London. 
Selected candidates from the Orient will be asked to attend 
for interview at Indore. 1 

The successful candidate will be required to take up his j 
residence at Indore as early as possible. j 
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EDITORIAL 


CEYLON’S SPICE TRADE 


A survey of the production of spices in the Island* is at 
the present time being undertaken with the idea of 
seeing what this production is, what opportunities 
there may be of improvement and increase in the 
industry, and what it is possible to do by supplying periodical 
information upon the condition of the various crops with regard 
to quantity and quality. 'I'he last information has been especially 
asked for by the spice industry itself. 

Ceylon’s export trade in spices is of the value of some ten 
million rupees annually. When a study of the import spice trade 
is made the most striking fact is the large sum annually sent out 
of the Island for commodities that could in many cases be 
produced at home. Especially prominent amongst such articles 
are spices used in the preparation of curries for the home produc- 
tion of which one would expect a natural incentive. Upon such 
imports Ceylon spends annually over five million rupees most of 
which is upon chillies, turmeric, cifmin and coriander seeds. 

The value of the export indu.stry is in the main*made up by 
the two commodities cinnamon and arecanut. Cinnamon in the 
form of bark, chips, oj-, oil distilled from any part of the 
shrub, usually the leaves, brings in some four and a half 
million rupees. The cultivation of cinnamon in the Island is an 
ancient one. Prices in the past year fell lower than they have 
been for nine years. The industry at pre.sent presents, unfortu- 
nately, a somewhat uncertain outlook. The chief markets in 
order of importance are South America, Spain, the United States 
of America, Germany, and the United Kingdom. 
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Arecanuts, the favourite masticatory stimulant of our Indian 
neighbours, bring in some three million rupees yearly, and the 
demand is an increasing one. Export elsewhere than to India 
is insignificant. Almost half of these nuts would seem to come 
from the Sabaragamuwa Province. One point in Ceylon’s favour 
in the production of arecanuts is that in the major part of the 
consuming country this crop will not grow. The areca palm is 
slow to bear, but the crop is a profitable one, and might perhaps 
with advantage be more generally planted. 

Cardamoms to the value of some three quarters of a million 
rupees are annually exported. The greater part of the trade is 
with Europe but Japan has recently been increasing her takings. 
The cardamom plant belongs to the same family as does the ginger 
plant. I'here are different varieties of cardamoms, the produce 
of which is differently graded and valued by the purchasers. 
There are false cardamoms too derived from a totally different 
genus of plants. 

I'he export of black pepper last year was over five thousand 
hundredweights valued at over a quarter of a million rupees. 
This,,crop should be capable of considerable expansion in the 
Island. Pepper vines can be planted in the shade at the foot of 
many trees and they begin to bear in their third year and may 
continue to do so for twenty-five years or more. 

A small annual export trade is also done in nutmegs, mace 
and cloves. Our trade in nutmegs would seem to be with India. 
Ceylon s nutmeg trade is of small value but it again could be 
increased, the fact that the treeds slow to bear, however, is some- 
what against it as a crop. 
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A NOTE ON THE DESTRUCTION OF THE 
NESTS OF MOUND-BUILDING TERMITES 

. F. P. JEPSON, M.A., 

ASSISTANT ENTOMOLOGIST 

T he mounds formed by certain termites, often attaining a 
height of several feet, are a characteristic feature of the 
landscape in most parts of Ceylon below an elevation 
of 4,000 feet. They consist of earth removed by the 
workers in the course of their subterranean excavations and the 
particles of earth are cemented together with salivary and anal 
discharges to form a com|)osition which is extremely hard and 
durable. Large mounds indicate that the underground nests are 
of considerable age and the subterranean workings extensive. 

When these mounds are constructed on arable land they 
interfere with routine cultural operations as they do with the 
mowing of grass when they occur on lawns, d hey are a nuisance 
on tea estates as they are often erected alongside tea bushes thus 
affecting their normal .spread and development. The termites 
themselves are not primary pests of living plants and visit them 
only to feed upon such dead or di.seased hark f)r wood as they 
may contain. 

So far as is now known the mound-building habit is confined 
to three local species of termites Hypolermes obscuriceps, H. 
marshalli and Cyclotermes redemanni, but there are a large number 
of Ceylon termites which nest in the soil without forming a super- 
structure. In the case of the latter species it is extremely difficult 
to locate the main headquarters of the colonies and, conse- 
quently, their destruction is a very difficult matter. 

The habit, followed by certain species, of erecting cons- 
picuous mounds has the advantage of* indicating the position in 
which the royal cell, around which the activity of the nest centres, 
may be looked for. It may be anticipated to lie about eighteen 
inches below the level of the surrounding ground immediately in 
the centre of the area covered by the base of the mound. Sur- 
rounding the royal cell, usually within a radius of about two to 
three feet in a large nest* are numbers of smooth-walled chambers 
which are packed with a friable sponge-like comb upon which is 
cultivated the fungus food for the young upon hatching from the 
The eggs are transported from the royal chamber as soon 
as they are deposited by the queen and they are at once conveyed 
to, and deposited in, the fungus combs which have been prepared 
for their reception. 
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There is a prevalent local belief that the death of the royal 
pair will terminate all further activity in that particular nest and 
it is the. practice on some estates to pay as much as Re. 1-00 for 
every queen collected. When the royal cell has been located and 
removed further w'ork on the nest is abandoned in the belief that 
the orphaned termites will perish. There is, however, no found- 
ation for this current view and the removal .of the original 
founders of the colony is an event which merely results in some 
temporary inconvenience to the members which remain. 
Arrangements are at once made to meet this situation and in a 
short time substitute royalties are produced to continue the popu- 
lation of the community. 

It is necessary, therefore, in order to insure the destruction 
of a termite nest to exterminate the entire colony as well as the 
fungus combs upon which the eggs are situated. The young, 
upon hatching, are thus deprived not only of their food but also 
of the care of the older members of their community which they 
require in the early stages of their lives. 

When the headquarters of a subterranean termite colony has 
been located its destruction can be effected in .several w'ays. 
Fumigation with carbon bisulphide is a certain method but it is 
costly on a large scale. Fumigation with Cyanogas, liberated by 
the action of soil moisture on calcium cyanide when driven into 
the termite workings by means of a special force pump, is 
effective when the powder is fresh, but not otherwise. A method 
which has been practised with much success is the introduction, 
into the ne.sts, of fumes generated by burning arsenic and sulphur 
in an apparatus consisting of a combined furnace and pump. The 
apparatus is costly and the method somewhat cumbersome for 
general use. 

A method of destroying the nests of mound-building termites 
which has proved very successful in local tests is as follows and 
is recommended for extended trial. The mounds are first level- 
led to the ground if they form an obstruction which it is desired 
to remove. This may be effected with pickaxe and mamoty 
but if the mounds are large their demolition may be accelerated bv 
blasting. A series of holes should then be driven into the area 
previously covered by the mound with the aid of an alavangoe, 
the depth of the holes being about 18 inches and their number 
depending upon the area concerned. Itr tihe writer’s experience, 
the diameter of a large mound in Ceylon rarely exceeds eight 
feet at the ba.se, but the average diameter may be considered to 
more nearly approximate half this width. As the ground has 
been considerably undermined little resistance will be offered to 
the passage of the alavangoe. One hole should be made in the 
centre of idie area previously occupied by the mound. I'his 



operation is not always necessary as a large hole will often be 
found in this situation being the entrance to the ventilating flue 
with which most mounds are provided to supply air to the subter- 
ranean abodes of these species of termites. A circle of holes 
should then be made around the centre about 18 inches apart and 
about equidistant between the centre and the circumference of 
the area to be^lealt with. Into each hole shoulil then be poured, 
through a long-necked funnel, one ounce of petrol, the hole 
being immediately plugged with well-rammed soil to prevent the 
escape of the petrol vapour. At the present price of petrol 
(Re. 1-50 per gallon) this treatment would cost one cent per hole 
for material, the total cost of treating' a nest depending upon its 
size. An average-sized ne.st should not require more than 10- 
12 oz. of petrol and a large number of nests can he treated daily 
by one man providing that they are not situated too far apart. 
The cost of the pre{)aratory operation of demolishing the mounds 
will depend upon their size and the methods employed. 

1 his method of treatment results in the disintegration of the 
fungus combs within a few days of treatment and in the trials 
upon which this note is founded no survivors of treated colonies 
have been found when the above-mentioned dos:iges have been 
applied. Large numbers of dead termites may be encountered if 
the examination of the treated nest is not delayed too long, and 
the decomposing remains of the royal pair are to be seen when 
the queen cell is opened. 

As new colonies are being continually formed by the winged 
pairs of the colonizing flights, particularly after heavy showers of 
rain at certain seasons of the year, it is necessary that constant 
inspections .should be made for the formation of new mounds. In 
the early stages the mounds can be levelled without difficulty and 
the nests destroyed by the injection of petrol at a few points only. 

The success which has attended the experimental stages of 
this method of destroying the nests of mound-building termites 
warrants its trial on a more extended'seale and reports upon the 
success, or otherwise, of such trials will be received with interest. 
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MANURIAL EXPERIMENTS WITH 
RICE— PART III 

L. LORD, 

DEPARTMENT OF AGRICULTURE, CEYLON 

T hese experiments have already been described and 
preliminary reports have appeared in this Journal*. 
The present paper reports further results and sum- 
marises all results to date. In addition general 
recommendations for the manuring of rice are made. 

It was stated in Part I of this paper that it was intended to 
try other ammonium phosphates in a new series C. The results 
of this new series will be found in Tables I to IV. These are of 
considerable interest and will be discussed later. Tables V to XI 
summarise the results of all the trials to date. 

The different series at the four stations have not all the same 
experimental value but even those which have been largely 
affecteS by soil heterogeneity and other causes are still of some 
use in indicating general manurial response. Undue importance 
must not be attached to the percentages figures in the Wariyapola 
trials. Owing to the very restricted water supply the yields of 
the control plots varied from 4 to 64 bushels per acre. These are 
very low yields and a small increase in yield due .to the manures 
implies a very large percentage, increase. In spite of the poor 
water supply at Wariyapola the response to the manures was 
remarkable and the increases obtained from some of the treat- 
ments were sufficient to meet their cost. It is probable that here 
the effect of phosphoric acid in stimulating root development 
gave the plants receiving this plant food an advantage throughout 
the whole growing period. 

The effect of smaller dressings of green manure was investi- 
gated at Peradeniya during the maha season of 1929-30. Five 
and one-ton dressings of greeq material brought in from outside 
were tested and the results will be seen in Table XII. The trial 
satisfies the requirements of the z test. Wild sunflower, Tithonia 
diversifoUa, was used to supply the green material. The one- 
ton dressing has given a very satisfactory increase in yield of 
grain. The dressing five times as great has given an increase 
two-and-a-half times as great. The cost of cutting and transport- 
ing green material is frequently high and it is not thought that in 
most places dressings of more than one ton per acre will be 
possible. 

*The Tropical Agriculturist, Vol. LXXIII, August 1929 and LXXUI, November 1929. 
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DISCUSSION OF THE RESULTS 

These manurial experiments have not yet been carried out 
for a sufficiently large number of years to allow more than general 
conclusions being drawn as to the results of most of the treat- 
ments tried. There is very definite evidence of the value of 
green manure at all stations except Labuduwa where the soil is 
naturally richer in organic material but even at Labuduwa when 
the limiting factor of phosphoric acid is added the application of 
green manure has been beneficial. The decomposition of tihe 
organic matter furnished by green materials, weeds and crop 
residues not only supplies plant food for the rice plant but also 
supplies carbon dioxide for the algae which are supposed to be 
so important in the supply of oxygen to swamp rice. Where 
crops occupy the land for the majority of the year (as in parts of 
the Central Province) or where natural weed growth is poor in 
quantity (as in dry districts and where fields are grazed bare by 
cattle) tihe application of at least some additional green material 
is important and in some places may be essential if the full benefit 
of applying artificial fertilisers is to be obtained.- 

The application of superphosphate and steamed bonejneal, 
alone’, has given economical results at all stations and it must be 
concluded that phosphoric acid is perhaps the mo.st important 
plant food to be added to Ceylon paddy soils. It is e.stimated 
that the application of 1 cwt. of ordinary superphosphate or of 
100 lb. steamed bone meal will give on average soils an increase 
of about 25% wjth a residual effect on the succeeding crop of 
about 12%. The addition of small dressings of sulphate of 
ammonia to these manures has had no effect. There is evidence, 
however, that with larger dressings of superphosphate additional 
nitrogen will be effective and it is thought that if superphosphate 
is applied alone for a number of years yields will fall off unless 
nitrogen is also given. 

The addition of potash to nitrogen and phosphoric acid has 
had no effect and it may be concluded that applications of potasih 
are not necessary on Ceylon paddy soils. 

Apart from the effects of phosphoric acid alone, and of green 
manuring, the chief interest in these trials is the effect of the 
different ammonium phosphates. The value of this compound 
fertiliser has been masked at Anuradhapura owing to the high 
fertility of the fields. The control plots yielded at the rate of 
2,668 lb. per acre which for unmanured land is a yield which 
compares favourably with yields in any part of the world. Some 
explanation of the quantities per acre of the fertilisers used in 
this series is necessary. Treatments 1, 2 and 4 at the time the 
experiment was started were based on equal costs. Prices have 
varied since then. Treatments 3 and 5 contained similar 
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amounts of nitrogen as treatment 1 on the analyses then avail- 
able. The data which is available here is not exhaustive but it 
indicates that moderate dressings of the amonium phosphates 
with the wider ratio of nitrogen to phosphoric acid are generally 
more effective. On less fertile soil it is probable that the use of 
a narrower ratio ammonium phosphate is advisable. 

GENERAL RECOMMENDATIONS FOR MANURING 
PADDY FIELDS 

1. For fields which carry between crops a luxuriant weed 
growth and where nitrogen can be assumed to be present 
in sufficient amount: f to 1 cwt. concentrated superphos- 
phate followed when yields go off by f to 1 cwt. of a wide 
ratio ammonium phosphate. 

2. For fields of average fertility: f to 1 cwt. of a wide ratio 
ammonium phosphate followed in later years by 1 cwt. of 
a narrow ratio ammonium phosphate. 

3. For poor soils and where the above fertilisers do not 
succeed in maintaining yields: 1 cwt. of a narrow ratio 

, ammonium phosphate. 

Superphosphate is best applied at the final ploughing and 
ammonium phosphate about a day before sowing or transplanting. 
The addition of green manure to the above dressings is recom- 
mended unless weed growth is very large. A suitable average 
amount to apply is one ton per acre but even smaller amounts will 
be beneficial. 

Diammonphos and Leunaphos tried in the new series C are 
not now on the market. The ammonium phosphates available 


are as follows: 

Wide ratio - ammophos 13/46 

nicifos 17/45 

Narrow ratio - ammophos 20/20 

mcifos 22/18 


The first figures show the percentage of ammonia and the second 
the percentage of phosphoric-acid. 

Information as to the optimum dressings per acre on different 
soils is not yet available but it must not be assumed that the 
amounts mentioned above are maximum dressings. It would, 
however, be unwise to exceed them unless the water supply is 
ample and the paddy varieties are moderately stiff-straw ed. 
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Table I 

LABUDUWA — MAH A 1929-30 

New Series C 


n 



Standard error of the difference between means = 10*53% 

z = 1-1748 

S% point z = *5326 




Table II 

LABUDUWA — NEW SERIES C. YALA 1930 


74 



Standard error of the difference between means = 15'94 % 

z = -0790 

5% point z *=* *5326 




Table III 

ANURADHAPURA — MAHA 1929-30 



Standard error of the difference between means = 5*45^ 

' z ■= 0 5370 

5X Point z = 0-4783 

N.B — Results of residual effects weie spoiled due to fiocds. 



Table IV 

WARIYAPOLA — MAHA 1929-30 

Series C * 
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Standard error of the difference between means S S3 % 

z « 1*3054 
5% point z == 0*8097 



Table V 

PERMANENT MANURIAL TRIALS 
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* Results not reliable due to floods 



PERMANENT MANURIAL TRIALS 

Series A — Residual Effects 
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Results not reliable due to floods 











Table VII . 

PERMANENT MANURIAL TRIALS 

Series B 
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Table VIII 

PERMANENT MANURIAL TRIALS 

Series B— Residual Effects 
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* Results not reliable due to floods 

1 5 tons Green Manure were altered to one ton in 1929-30 and 1930— excepting at Anuradhapura 
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Table IX 

PERMANENT MANURIAL TRIALS 

Series C 


• 

Mean yield per acre expressed as a 
percentage of the control plots 

Treatment per acre 

Labuduwa 

A^pura 

Peradeniya 


1928-29 

1929 

1928-29 

1929-30* 

1. 93 lb. Ammophos 

(15 1b. N + 18*6 lb. PaOfi) 

169-40 

108 81 

125-44 

85-87 

2. 75 lb. Sulphate of Ammonia 
plus 104 lb. Superphosphate 
(15 lb. N + 18‘6 lb. PaOfi) 

162-98 

106-28 

115-02 

108-07 

3. Control : no manure 

100-00 

100-00 

100-00 

100-00 


Results iiDt reliable due to floods. 


Table X 

PERMANENT MANURIAL TRIALS 

Series C—liesidtuil Effects 



Mean yield per acre expressed as a 
percentage of the control plots 

Treatment per acre 

Labuduwa 

A’pura 

Peradeniya 


1929 

1929-30 

1929 

1930* 

1. 93 lb. Ammophos 

(151b. N -418-6 lb. PjO.) 

169-4D 

100-99 

97-89 

86-93 

2. 75 lb. Sulphate of Ammonia 
plus 104 lb. Super (15 lb. N -4 
18-6 lb. PjOg ) 

143-17 

98-89 

* 104-22 

83-33 

3. Control : no manure 

• 

100-00 

100-00 

100-00 

100-00 


Results not reliable due to floods* 

















Table XI 

PERMANENT MANURIAl TRIALS 

New Series C 
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Peradeniya Paddy Station — Green Manure Experime7it — Grain weights 
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Standard error of the difference between means= »8‘94% 

6491 

5 % point 2=0 8188 
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RESEARCH WORK ON RUBBER 
CULTIVATION IN 1929* 

Economy , — Luytjes and Tergast gave a third report pn the situation 
of the native rubber in the Netherlands-Indies, covering the year 1928 and 
‘ the first five months of 1929. 

The exports of native rubber amounted in 1928 to 129,178 tons wet 
rubber (equivalent : 90,962 tons dry rubber) against an equivalent of 98,683 
dry rubber in 1927. This diminution has to be attributed to the low prices 
in 1928. Many of the imported labourers left the rubber districts in this 
year — only in Djambi many of the imported Javanese coolies remained — 
while the tapping by the owners and the members of their families and the 
employment of lot'al labourers increased. This change in the labour con- 
ditions brought a lowering of the expenses and the adaptation to the low 
prices of rubber. It may be expected, that in most districts tapping will 
go on regularly as long as prices do not fall lower than one shilling per lb. 

Only in those districts, where the population has other important means 
of existence (especially in Tapanuli, west coast of Sumatra and Bangka) 
the decrease in production sets in at a higher market price. 

The production that would be obtained If the native fields were all 
regularly tapped may be estimated at 135,000 tons for 1929. The area 
which is not yet in production may be estimated at two to three times the 
present area in production. The young fields have been planted from 1924 
up to 1929 and are gradually getting into production. Lately planting of 
new fields has been done less on account of the low prices. 

Another important report on native rubber in the Dutch East Indies is 
that of Taylor and Stephens, who visited the more imjjortant native pro- 
ducing districts by commission of the Rubber Growers* Association. 

They point out that the planting of rubber bv the natives rose to fever 
height in the boom years 1925-26 and has steadily declined since. 

The stand of the trees is dense and large yields are obtained for some 
years. From the evidence collected average figures that appear to be 
applicable are : 


Table I 


Age 

Pounds per acre 

5 years ... , 

300 

6 . „ 

400 

7 „ 

600 

8 „ ... ‘ ... 

700 

9 ‘years and above 

800 


The number of trees per acre is very large (about 375) and accordingly 
the yield per tree is low. 

In order to enable the tapper on the 50-50 slware basis, still very common 
in all districts, to earn at present prices what is considered a sufficient 
remuneration, a good yield is essential, a general average of 4 to 5 lb. per 
diem (more usually the latter), being the usual return. And if such yields 
are not capable of maintenance even by the growing practice of larger tasks, 
tapping the trees becomes spasmodic and finally ceases, though this is still 
comparatively a rare occurrence. 

* From International Review of Agriculture (Part 1, Monthly Bulletin of Agricultural 
Science and Practice) Year XXI, No. 8, August 1980. 



fiark consumption is rapid and generally after about two years the 
renewed bark is tapped, and this second tappiing is nearly always a mass of 
wounds. The third tapping after another couple of years is still worse. 
To compensate for the declining yield from the single cut, one or more 
additional cuts at all angles and in any promising looking spot are added. 
This enables large yields per acre to be maintained up to about the twelfth 
year of age. Taylor and Stephens estimate that the decline in yield after 
six to seven years of tapping is probably not less than 10 per cent per annum. 
“Brown Bast disease” is very common. 

It is estimated that taking the amount of native rubber planting done 
during the period 1923-28 the proportion planted in the various years was : 
1923 almost nil ; 1924 10 per cent. ; 1925 30 per cent. ; 1926 30 per cent, ; 
1927 20 per cent. ; and 1928 10 per cent. On this basis a forecast has been 
made of what appears to the investigators to be the potential yields for the 
next five years. “But so long as prices between 9d. and Is. per lb. prevail 
it is not thought that the potential yield will anywhere be realised.” 

The estimated areas under native rubber cultivation are as follows : 

Table II 


Estimated areas (in acres) 



Old 

Young 

Total 

Pontianak 

53,000 

159,000* 

212,000 

Bandjermasin 

50,000 

100,000 

150,^00 

Palembang 

53,000 

265,000 

318,000 

Djambi 

70,000 

140,000 

210,000 


The estimated potential outputs for the years 1929-1933 are given. That 
of 1933 may be mentioned here : 


Table III 

Estinuited Potential output (1933) 


Pontianak 

Bandjermasin 

Palembang 

Djambi 

Total (estimated at 70% 
of the whole of the native 
rubber in the Neth. E.I.) 

Tons 

Tons 

Tons 

Tons 

Tons 

51,000 

34,500 

77,500 

47,500 

220,000 

Botanical Research , — 

'Morris gave 

a general 

review of previous invest i- 


gations on the Pollination and fertilisation of the Hevea tree. He added the 
results of some of his own investigations <3n Pilmoor Estate, Batoe Tiga, 
Selangor (F. M. S.) 

The supposition of Heusser, that pollination with pollen of another tree 
of the same clone would result in a higher percentage of fertilisation than 
self-pollination was not confirmed ; pollination between different trees of 
clone A 44 remained without result ; the same was the case between trees 
of clone B 58. 

In h’s hybridisation experiments Maas (Sumatra) obtained up to 56% 
of successful cross-pollinations. Heusser (Sumatra) obtained in his cross- 
pollination experiments very different results with different combinations of 
trees. With some combinations, for instance, tree No. 29 pollinated with 
pollen of tree No. 141 no success at all was obtained, while with other com- 
binations cross-pollination always resulted in a rather high percentage of 
fertilisations. The highest percentage w^as obtained in pollinating tree 138 
with pollen of tree 146. Schweizer (Java) obtained 18% successful pollina- 
tions and Van der Hoop (Java) in 1924 35%, in 1926 35% and 1927 6*9%, 
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Morris obtained the following percentages of successful cross-pollina- 
tions in the different combinations : 




Table IV 


Combinations 


Percentage of successful 
cross-pollinations 

A 44 $ 

X 

B 58 ^ 


... * 0-4 

B 58 S 

X 

A 44 <5 


1 

A 8 ? 

X 

A 44 (? 


6 

A 44 $ 

X 

A 8 (J 


3 

A 44 $ 

X 

D 6 5 


18 


All the percentages must be regarded as low In comparison with those 
obtained in Java and Sumatra. 

In the second series of his experiments Morris pollinated 7 mother-trees 
with pollen of different other trees. Of all these pollinations including 1248 
flowers of 186 inflorescences, 91 fruits were obtained with 274 seeds, of 
which 205 germinated. 

Thus 1% were successful. 

The results of Morris* experiments of 1928 can be summarised as 
follows: 2290 flowers of ”8 clones were pollinated; 1685 crosses gave 94 
fruits, 5*5 per cent, of success, and 213 seeds germinated. All the 605 
self-pollinations failed. 

Investigations on correlation between vegetative characters and yield 
of rubber have been carried out by quite a large number of workers, the 
final object being selection of high yielders. 

Sanderson and Sutcliffe investigated this matter again. 

In order to find out whether or not there was a close correlatioii 
between the number of latex vessel rows and the yield, ,the number of latex 
v^esselsi in 485 trees was recorded at three different heights 5 in., 10 in. 
and 20 in. The average total of latex vessel rows at 5 in. was 15*27, 
at 10 in. it was 13*17 and at 20 in. 11*00. 

For each girth increase of 4 in. at 20 in. there appears to be an average 
increase of one in the number of latex vessel rows. The correlation coeffi- 
cient between the characters, girth and number of vessels is -f 0*44 i 0*036. 
This is sufficiently high to indicate a definite correlation, but not high enough 
to justify the assumption that trees of the greatest girth at 20 in, will also 
have the largest number of latex rows at that point. 

A similar correlation exists between the girth at 20 in. and the yield. 
The correlation coefficient ( + 0*3983) is too low to justify selection of a small 
percentage of high-yielding trees, by girth measurement alone, but is yet 
sufficiently high to indicate that large girth is a desirable character, since 
it has some inifluence on the yield. 

Such a correlation exists also between the yield and the latex vessel 
rows at 20 in. The coefficient is + 0 * 463 !:: 0*2265. 

As regards the rubber content of the latex, this varied from 16% to 
38%. The coefficient of variability 14*6 is so high that volumetric determi- 
nation of yield cannot be relied upon ; final determination of yield should be 
by actual dry rubber. 

ipSyVNTING AND REPLANTING 

In planting seedW selected trees, we meet often the difficulty, that 
we get only a small lAmber of seeds in consequence of the low fertility of 
the tree. In such a (%se the method which Ramaer described and which 
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gives two seedlings from one seed, will be useful. When the seed has 
germinated and the young stem has just emerged from between the cotyle- 
dons, the top of the stem is cut away and the base of the stem at a length 
of about i cm. above the insertion of the cotyledons is left. Thereupon the 
main root, the hypocotyl and the rest of the stem are split lengthwise. 
After some time the buds, situated in the axils of the cotyledons begin to 
swell and develop into two new stems, while two halves of the main root 
develop each into a new main root. 

After the operation the plants must be treated with care and planted 
out into a loose soil. After some tcme, when a few green leaves have been 
developed, the cotyledons are exhausted and dry up, and the two plants 
stand independent from each other. A short period of rest sets in, in which, 
however, the root develops further ; then the final buds develop again. At 
this time the seedlings must be transplanted. In the beginning these “twin- 
seedlings** are a little backward in comparison with ordinary ones, but after 
s>ome time no difference is to be seen. 

7'he question of rejuvenation of the old fields planted with planting 
material which is at present regarded as being of inferior quality, is still 
much discussed. 

Koch proposed not to interplant between the old trees, but to apply a 
drastic tapping system during two years and to replant entirely in the third 
year. He calculates, that, if the old trees are left standing, they would 
produce in 18 years 3600 kg., rubber per bahu (0*7 ha.), ‘while, one would 
get from one bahu, if it is replanted with superior strains, in 18 yiSars con- 
secutively : 400 kg., 400 kg. 100 kg. (from the old heavily tapped trees), 
then four years no yield, and the following years : 120 kg., 200 kg., 270 kg., 
270 kg., 340 kg., 420 kg., 460 kg., and finally 500 kg. per bahu, or alto- 
gether in 18 years 4710 kg. 

Drastic tapping of the old trees before removing is also recommended 
by Vollema. The system he applies consits in tapping daily with tw^o cuts 
each over half citcumfcrence. The yield thus obtained during three years 
is three times the ordinary yield. After these three years the old trees are 
removed and the whole field is replanted. 

The question of replanting, rejuvenation and supplying of old fields is 
also a subject of discussion in a paper of Sutton. It is the opinion of the 
author, that this question must seriously be considered for old rubber fields, 
even if the production is still some 400 lb. per acre (450 kg. per ha.). Replant- 
ing, i.e., removing all the trees and replanting the whole field is, in the 
opinion of the author, to be preferred if the field talden as a whole is no 
longer first rate and he considers it advisable to replant every year 1/20 
part of the whole plantation, thus the whole plantation being renewed in 20 
years. Rejuvenation, /.e., the removal of some 60 or 70 per cent, of the 
original stand should be applied where -there is a good proportion of sound 
rubber. Supplying, consisting in removing some 30% of the trees, should 
be applied in the best fields. The whole scheme may be then, that replanting 
i's begun with the worst fkilds and supplying with the best fields, which 
will presumably be the last to be replanted in the 20 years of replanting. 

In replanting great attention must be paid to the tapping out of the 
area. A general methcxl of tapping out is difficult to give, the metho<l must 
have regard to former tapping systems, but as a general rule every day 
tapping should be instituted as soon as is possible and a five-year basis 
should be taken. The felling and removal of stumps is a formidable work 
and, if done by hand a most expensive one. The author recommends using 
monkey winches and tools of the “Handy Andy’* and “Forest Devil” des- 
cription. Jacks are useless for this type of work. A gang of about five 
coolies is sufficient for one machine, which can deall with from 15 to 25 trees 



day. Promiscuous burning* should on no account be allowed as il 
impoverishes the soil. In hilly terrain contour terracing is recommended. 
On lands where the subsoil is heavy or lacking in porosity, the interplanting 
of Albizzia has been found most advantageous in the breaking up of the 
subsoil. 

Alter the soil has been dug in the ordinary way, the trees can be 
planted. The great question is: what planting material should be used? 
il only seedling from selected trees are planted a very close initial stand 
should be taken, say about 250 to the acre (about 625 per ha.). But the 
author prefers to plant alternately seedlings and budded trees, with an 
initial stand of 200 trees to the acre (500 per ha.) and a final stand of 90 
to 100 in ten years. As regards rejuvenation, the author gives an example 
ol a field of 24 acres having 78 trees to the acre and yielding 312 lb. per 
acre. Of these 78 trees those, which give less than 4‘8 lb. rubber (per 
year) are removed. This is the case with 56 trees; 22 with a production 
of 4*8 lb. or more per year are left. These trees give 138 lb. rubber per 
year. 

The different systems to be follow'ed in terracing or a clearing were 
discussed by Holland. Holland discussed : (1) whether holing is to be 

done before or after terracing; (2) the distance apart of the terraces, and 
the spacing of the plants in the terraces ; (3) the width and slope of the 
terraces. In 11 figures the main types of terraces are represented. 

« SOIL AMD MANURING 

De Vries gave a short review of the manuring experiments in Java. 

In total 94 experiments were running in 1928, 17 of which with young 
trees, but only 51 of these came up to the requirements of method. Of 
these 51 experiments, 9 were running for a too short time to allow an opinion 
about the results, while with 12 the result was more or less dubious; 21 
experiments gave a positive result. 

• 

Apart from the experiment at Djasinga Estate, Serpong Estate and 
Soekamadjoe Estate, in which the manuring (sulphate of ammonia gave 
an increase in yield of 20%, 35%, and 25% the following smcessful manu- 
ring trials must be mentioned. 

Nitrogen-manures gave an increase in yield on the following estates : 
Soekamadjoe (young volcanic soil) (diammonphos more successful than 
sulphate of ammonia), Parakan Salak and Tjilentab (both on young volcanic 
soil), Soemoerbarang and Tjibaroekgak (tertiary soils), Boeniseuri (tertiary 
volcanic soil) Pondok Gedeh (young volcanic soil). Potassium manure seems 
to have some effect on the estatSs Bodjong Godeh (boundary between young 
volcanic and tertiary soil). 

Lime seems to have some effedt on th-e soil of the estate Tjikasintoe. 

Nitrogen-phosphor manure gave an increase in growth of nursery plants 
on the estates Djasinga, Soekamadjoe and Tjikasintoe (boundary between 
tertiary tuff and marly soils). 

Nitrogen-phosphor-potassium manure had effect on nursery plants on 
estates Serpong and Bolang. 

As regards the method of determining the need of manure of the old 
fields by means of manuring experiments in nurseries, in six cases this 
method was tried and the results compared with those of direct manuring 
experiments in the field. In five of these cases the results did not corres- 
pond and in one case the correspondence was dubious. The “nurser - 
manuring-method* ’ thus does not seem recommendable with rubber. 
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In Ceylon Roy Bertrand carried out a manuring experiment with pots 
and lawn plots. The object of the experiment was to test the amount of 
root growth induced in mature rubber by the application of different manures. 
11 different manures were tried, both organic and inorganic ones. As the 
author correctly points out this experiment must only be considered tenta- 
tive and it is only able to give indications in some directions, ^'he author 
considers that it appears from this experiment : 1. that inorganic manures 
produce as much root growth or more than an equal value (monetary) of 
organic manures*; 2. that alkaline or, neutral fertilisers appear best suited, 
to the soils in question ; 3. that the eifect of organic manures does not appear 
to last longer than that of inorganic ones. 

An account, given in 1928 by Lord, of a statistical examination of the 
results of the manurial experiments 1914-1924 is revised by this author in 
which revision the yields of the dilferent plots are figured out with use of the 
“regression coellicient.” This method has recently been used by Eden in 
examining the eifect of lime on tea (see Tea Quarterly^ 1929, Vol. II, Part I, 
page 8.) 

In order to give an idea of the yields obtained, those of the two first 
years may be mentioned here : 


Yield of dry rubber per tree 


Year 

Control plot 

Manured plot 

1914 

2-69 

2*37 

1915 

3'62 

3^50 

1926 

5’50 

606 

1927 

5-44 

7-31 


'I'he manurial plot received per acre yearly : groundnut cake 182 lb., 
steamed bone meal 43 lb., blood meal 100 lb., and sulphate of ammonia 
150 lb. 

1'he value of the regression coefficient for the two series of yields for 
the whole period of the experiment is + O’ 1085 and the conclusion is that 
the manured plot has gained on the control plot at the rate of 0*1 lb. 
per year and that this gain is due to the manurial treatment. This figure 
of 0*1 lb. shows the ( umulalive effect of the manure over a period of four- 
teen years. The mean average increase of the nitrogen over the control 
pl ot is 0*5 lb. and it is this figure which should be used in judging the 
profitableness of the treatment. 

THINNING OUT 

Whether Ashplant’s method of using tile diameter of the latex tube as 
an indication of the yield will indeed prove useful in plantation practice 
is, according to De Vries, still quite uncertain. Ashplant has not yet given 
a complete exposition of his method and we are left in ignorance about the 
way of preparing, colouring and measuring the latex tubes in the leafstalks 
of the young plants. Hut, apart from this fact, Ashplant gave figures which 
show a rather close correlation between the diameter of the latex tube and 
the production in old trees*; we have however no proof, that there is also 
correlation between the diameter of the latex tube of the young seedling 
in the nursery and the yield of the tapped tree. Another weak point in 
the method of Ashplant is the fact, that he figured out the average diameter 
of the latex tube of each plant by measuring 120 latex tubes. For planta- 
tion practice such a large number of measurements would be impossible, but 
then the question arises, how great the error is when a smaller number of 
measurements are made. 



De Vries figures out how great the difficulties would be in applying 
Ashplant’s method, even if we satisfy ourselves with eliminating in the 
nursery 25% of the plants viz. those with the smallest latex tube diameter, 
or (other method) in selecting for planting out only the 25% with the 
largest diameter, making only one measurement (and not 120) for each plant. 
Jn the last mentioned case — t.e., planting out the 25% best plants — a gang 
of 3 to 4 trained laboratory workers would need 10 days for selecting the 
plants for one hectare, and if 100 are to be planted in ^ months a gang 
of at least 12 laboratory workers would be busy during that time. These 
considerations show clearly, that Ashplant’s method — even if it would be a 
reliable one, which is quite uncertain — is unsuitable for plantation practice. 
De Vries thinks it possible that the method may have some value for the 
work of testing the different clones. 

TAPPING 

The fact that the yield of budded trees decreases less rapidly than that 
of seedlings with the distance from the soil opens a large field of investi- 
gation. 

De Vries published the result of an experiment, in which 5 budded 
trees were tapped with two cuts above each other two budded trees with 
three cuts and one with four. The trees were budded in December 1920 
and in June 1919 and planted over in January and February 1921. They 
were tapped from May to October 1926 over 1 /3 three times cv(*ry w^eek. 

The results are given in the following table : 

• Table VI 


'Free 

No. 

Cut 

Height of 
the cut 
in metres 

Sector 

Yield per Yield of the 
tapping in upper cut in 
grammes percentage of 
the yield of the 
lower cut. 

53 

lower 

i 

— 

70 

— 


upper 

2i 

same 

3*95 

57 

68 

lower 

i 

— 

11*5 

— 


upper 

3f 

same 

5-4 

47 

76 

lower 

i 

— 

6*4 

— 


middle 


same 

3*2 

5P , 


upper 

3i 

same 

44 

69 

78 

lower 

i 

— 

8-6. 

— 


upper 

2i 

other 

6T 

71 

79 

lower 

i 

— 

61 



middle 

2J 

same 

2 6 

43 


upper 


same 

405 

67 

80 

lower 

i • 

— 

6- 15 




. middle 1 


other 

29 

47 


middle 2 

3i 

same 

2-65 

43 


upper 

3J 

other 

2-8 

46 

81 

lower 

i 

— 

70 

■■ . 


upper 

3 

other 

50 

71 


In this case the average yield of the lower cut was 7*55 gm. The yield 
of the upper cut was 43 to 71% of that of the lower cut, and on an average 
61%. No essential difference could be seen between the upper cuts at 
different heights or between the upper cuts in the same sector and those in 
another sector. As a preliminary condlusion it can be stated that an upper 
cut of a budded tree at a height of to 3 m. produces still about 60<y of 
the yield of the lower cut, 
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Vrolyk published results of a similar experiment. Four plots were 
used in this experiment, viz. Rl, Wl, R2, and W2 ; they consisted of 13, 
10, 10 and, 12 buddtid trees. The trees were tapped on 1/3 every other da> 
from Nov. 1927 to May 1928. The average yield of dry rubber per tapping 
was in that time as follows : 


R 1 : 

13- 1 

gm. 

W 2: 

14*97 

gm. 

R 2: 

22*03 

gm. 

W 1 : 

15*45 

gm. 


On 1st June 1928 the plots R 1 and W2 were used for a two-cut 

tapping, while R 2 and W 1 were used as control and tapped as before with 

one cut. At the beginning of the experiment the lower cut on the trees of 
the plots R 1 and W 2 was situated at a height of 30 to 50 cm. above the 

soil; the upper cut was applied at a distance of I’S m. above the lower cut. 

A comparison ot the yield obtained on the four plots, before and after 
the two-cut system was applied in plot R 1 and W 2, is given in the following 
table : 

Table VII 


Yield per tapping in grams of dry rubber 



Control plots 

Experimental plots’ 


W 1 

R 2 

Average 

R 1 

W 2 

Avera^ 

Preliminary tapping (one 
cut in the four plots ) ... 

IS'45 

22-03 

18-74 

131 

14-97 

14035 

Experimental tapjjing ( one 
cut in the control plots 
and two cuts in the ex- 
perimental plots) 

1613 

24-28 

2020 

23-70 

26-13 

24 9 

Yield of the experimental 
tapping expressed in per- 
centages of the yield of 
the preliminary tapping 

104 ^ 

110^ 

108^ 

181% 

174% 

177% 


'Ihe surplus of yield of the experimental tapping above the preliminay 
lapping is therefore 69% heigher in the experimental plots than in the control 
plots. 

Wh?le in the experiment described by Vrolyk the upper cut was 
located in the same sector as the lower cut, Heusser and# Holder applie<l 
on budded trees a system in which the two cuts are placed on two adjacent 
tapping areas, each of which oc'cupies one quarter of the circumference, the 
vertical distance of the two cuts is 1 m. The left hand cut (panel 2) was 
started at two metres, the right hand cut (panel 1) at 1 metre above the 
union of stock and scion (quite near the surface of the soil). When (panel 
1) will be tapped up to the union of stock and scion (near the soil), the panel 
3 will be opened at a height of two metres, and when panel 2 will be finished, 
panel 4 will be opened at a height of two metres. 

With this system with alternate monthly tapping and with a bark con- 
sumption of 45 mm, (IJ) per month (27 cm. per year) a bark renewal period 
of 14^ years is provided for. 






This new system was applied to 300 five-year-old budgrafts, lOO of each 
of the clones 51, 80 and 65. For control budgrafts and seedlings were 
tapped with one cut over 

Putting the yield of the see<llings at 100 the following figures were 
obtained of the yield of the budgrafts : 


Table VllI 


Clone 51 
Clone 80 
Clone 65 

If we put the yield of the budgrafts 
figures are obtained : 


Old system 

• New system 

(i ^'ut) 

(:[ double cut) 

142 

192 

170 

206 

183 

277 

tapped at i at 

100, the following 


Table IX 



Old system 
( 8 cut) 

New system. 
(J double cut) 

Upper cut 

Lower cut 



Total 



Clone,51 

100 

135 

65 

70 

Clone 80 

100 

121 

58 

63 

Clone 65 

100 

151 

71 

81 


From these figures it is apparent, that the new tapping system has 
given very promising results. Clone 65 — an average clone — ^produced with 
this system 870 kg. per hectare of 200 trees, a yield which has never been 
obtained with the ordinary lapping systen^ of any clone in its sixth year. 

Another new tapping system was described by J. Bosch. It consists 
in dividing the cut into two (or more) cuts, separated from each other by 
a small piece of bark. The length of each cut being shorter the system 
allows a less steep slope of the cut, which results in more latex per cm. 
The inventor claims that in tapping with this system, in which a narrow 
stripe of bark is left untapped between the two or more parts of tapped bark, 
the sap-flow of the tree is furthered, and he assumes that this will have a 
beneficial effect on .the bark remewal. This system has apparently not yet 
been tested. 

It has been suggested, that bast, treated for brown bast disease 
by the scraping method as advised in Rubber Research Scheme BulL No. 48, 
would be after renewal more readily affected by this disease. 

Mitchell is of opinion that this is not the case and gives a photograph 
of a tree which has been tapped for over two y^ars on the third day system 
and is now continuing to give satisfactory yields, without any indication 
of brown bast development. 

In this connection it may be remembered, that in Java and Sumatra 
the treatment of brown bast by removing the diseased part of the bark is 
no longer done, since it has been proved that the diseased tree recovers 
well, if only the cut is made shorter. After the tree has been tapped with 
a cut of i to i either every-other-day or with a periodical tapping system (for 
instance every-other-month) the tree recovers within a short time. 
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The question as to what period of tapping- is the most profitable was 
the subject of an elaborate study of Schweizer. It was Hoedt, who pointed 
out a few years ago {Archief voor de RiibhercultuiiY in Nederlandsch^Indie, 
Vol. 10 (1926) P. 566), that in using systems of periodical tapping the 
yearly yield is different with diflFerent periods used ; it may make a great 
difference whether the tree is tapped every other week or every other month. 

This is the consequence of the so-called “wound response” i,e,, the 
fact, that after a period of rest a tree does not give immediately its highest 
yield, but only reaches its maximum daily yield after a certain number of 
tappings. After having reached this maximum we see a decrease set in. 
It is obvious that it is not economical to choose the tapping period so short 
that tapping is slopped before the maximum yield is obtained, nor continu- 
ing tapping so long, that the decrease in production has passed a certain 
limit. It is thus the course of the increase-decrease of yield which deter- 
mines what length of tapping period is the most economical. 

Schw’eizer shows, that the increase-decrease curve depends on the inten- 
sity with which the tree recovers its production. In fields with a high 
yield the trees reach a higher maximum after rest and take a longer 
time to reach this maximum ; in fields with a lower latex-production the 
trees — speaking generally — reach a maximum which is lower and which is 
obtained in a shorter time (after a smaller number of daily tappings). As a 
general rule it may be said that under conditions w'hich allow a high yield 
the increase in production lasts longer, and a higher maxim urn is obtained, 
than under conditions which do not allow of such a high yield. 

It is well knowm that the yield of the trees, w^hen tapped every day, 
or every Other day, is not the same in different months : some three months 
after wintering — /.e. , generally in the month of October in Java — the tree 
gives the highest yield, then a decrease of yield takes place till about Janu- 
ary, again an increase takes place and a sec'ond top of the yield-curve is 
reached in June ; in July the yield decreases again and in August the yield 
is, at its low'est, .Vccordingly, when the tree is tapped every other month, 
the increase-decrease curves are different in the different months : in the 
months of high yield the lop of the increase-decrease curve is attained 
after a longer time than in the month of lower yield. This may be illus- 
trated with the follow’ing figures : 

A field, which gave its highest yield in October, follow^ed by a decrease 
till February, followed by an increase till June, followed by a decrease till. 
August, followed by an increase till October, was tapped every other month. 
The number of days the trees were tapped till the maximum production w^as 
reached was as follows : 

April June August October December 
Maximum yield reached after : 13 16 9 21 10 days 

In this case — which w^as published by Hoedt — it was not economical 
to tap every other month, because the k>st part of the month (sometimes, 
August, even the last 22 days) the yield decreased again, ^ and it w^ould 
have been better to stop tapping at an earlier date, t.e., to make the tapping 
periods shorter. An experiment wdth tapping every other fortnight con- 
firmed this supposition ; indeed 19% more rubber w^as obtained than wnth 
the every-other-month tappirtg system. 

The general rule is therefore : in fields with a low production a higher 
yield is obtained w-hen short tapping-periods are used, in fields w ith a large 
yield a higher yield is obtained with longer tapping-periods. In theory the 
ideal would be to fix the most profitable length of period for each field, but 
this is practically impossible. We may be satisfied w’hen each planter deter- 
mines what i.s the most profitable average period for his fields; in some 
cases it wiH be advantageous to make a difference for two parts of thq 
estate, if there is a marked difference in yield between one part and the 
rest of the plantation. 
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MANURIAL EXPERIMENTS ON HEVEA 


T he present paper j^ives the ('ontinued results over tlie last three 
years of the “Second Nitrate Manuring Experiment,” the 
previous results of which were communicated in former papers 
(1), (2), and in addition the results of a new experiment on red 
liparite tuff soil, 

SECOND NITRATE MANURING EXPERIMENT 

The complete yield data of this experiment for the years 1927-1928, 
1928-1929 and 1929-30 are given in table 1. The results given each year are 
discussed below. The tapping system of the experiment remains the same 
as previously, namely, daily tapping on half of the circumference in alternate 
months using 2 in. of bark per tapping month. 

Ninth year^ March ig2'/ -February igjS. — The C. plots received the 
usual annual application of 5 lb. (2*27) kg.) sodium nitrate per tree in 
February 1927 and gave a yield of 672 lb, per acre (753 kg per ha) for the 
year, which was considerably in excess of any previously obtained, and the 
highest yield reached up to that time. 

Tho H plots received 4 lb. (1*81 kg.) of ammonium sulphate per tree in 
Februaj*y 1927, this now being a standard annual application for these plots 
beginning from 1926. The yield for the year was 426 lb. per acre (478 kg. 
per ha) , the highest yet secured from this series. 

The P: plots, being manured in alternate years with 4 lb. (1*81 kg.) 
ammonium sulphate, received no manure in 1927 and gave a yield of 574 lb. 
per acre (664 kg. per ha), again the highest yet secured. 

The D plots received 2 lb. (0*9 kg.) ammonium sulphate per tree in 
February 1927, this now being the standard application for these plots once 
in two years, commencing with 1925. The yield for the year was 472 lb. 
per acre (529 kg. per ha), also the highest to" date. 

All manured plots continued to show progress in general appearance 
and this improvement was perhaps most marked in the B series, now on an 
annual manuring basis after several years of no manuring. 

The control plots (A series) continued to exhibit the same deteriorated 
appearance. The yield, however, showed some improvement being 307 lb. 
per acre (344 kg. per ha), the highest recorded since 1920-21. 

Tenth year, March jg28-Fepniary J929.— The C plots received the usual 
annual application of 5 lb. (2*27 kg.) sodium nitrate per tree in February, 
1928 and reached the astonishing yield of 764 lb. per acre (858 kg. per ha) 
for the year. A stage has been Veached in these plots at which further 
iinprovement ie appearance is not noticeable. The continued increase in 
yield, far beyond that which was originally anticipated, is remarkable. 

The B plots received the usual annual application of 4 lb. (1*81 kg.) 
ammonium sulphate per tree in February 1928,. and gave a yield of 531 lb. 
per acre (595 kg. per ha) for the year, a" new high record for the series. 

* By J. Grantham in Archief voor de Hubhercultuur, No. 9, Sef 3 t., 1980. 

(1) Manurial Experiments on Hevea, Archiei voor de Rubber cultuur VIII, No. 8, August, 
1924. (Summary published in The Tropical Agriculturist, Vol. LXIII, No. $ 
p. 259 .). 

(2) Manurial Experiments on Hevea II, Archief voor de Ruhhercultuur XI, No. 10, 
October, 1927. (Reproduced in The Tropical AgricuUttrisi, Vol. LXXVI, No, 1, 

. January, 1931.) . \ 
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The E plots received the biennial application of 4 lb. (T81 kg) 
ammonium sulphate per tree, which has continued since 1920, and reached 
a yield of 671 lb. per acre (752 kg. per ha) for the year, the highest yet 
secured from any series except series C for this year. 

The D plots were not manured in 1928, but showed a further increase 
in yield to 530 Ib. per acre (594 kg. per ha). 

The control A plots gave a yield for the year of 361 lb. per acre, (405 kg. 
per ha) the highest so far sec'ured. The reason for the increased yield in 
these plots is not *quite clear, since the appearance of the plots was very 
poor. The increase is, however, smaller than in any of the other plots. 

Eleventh year, March i () 2 g-F'ehniary igjo , — The C plots received 
the usual annual application of 5 lb. (2*27 kg.) sodium nitrate per tree in 
February. The yield for the year amounted to 757 lb. per acre (849 kg. 
per ha) just below that for the previous year. 

The B plots received the usual annual application of 4 lb. (T81 kg.) 
ammonium sulphate per tree in February 1929 and yielded for the year 
546 lb. per acre (612 kg. per ha), an increase of 15 lb. per acre (17 kg. 
per ha) over the previous year. 

The E plots were not manured in 1929 and yielded 656 lb. per acre 
(735 kg. per ha) , just below the yield of the previous year. 

The I) plots received the biennial application of 2 lb. (0*9 kg.) 
ammonium sulphate per tree and yielded 525 lb. per acre (588 kg. per ha) 
for the year, again just below the yield of the previous year. 

Many trees in the control A plots showed continued severe deterioration, 
main trunks and branches dying back. Other trees seem to have become 
stabilized and are not deteriorating. The yield amounted to 358 lb. per acre 
(401 kg. per ha) for the year or about the same as the previous year. 

GENERAL REMARKS 

The period under review has shown an increase in yields from all plots. 
In particular the (’ and E plots, which have received the longest regular 
manuring, have reached levels, which were previously quite unanticipated. 

The B plots, now on regular annual manuring, after a period of 6 years 
(1919-24) during which no manuring was carried out, have shown the 
greatest rate of increase. Although manured annually with 4 lb. (1*81 kg.) 
per tree of ammonium sulphate since 1926, they are, however, still very much 
behind the E plots which have been manured once in tw*() years since 1920 
with 4 lb. (T81 kg.) ammonium sulphate per tree. It seems probable that 
the deterioration, which took place in these plots during the years of no 
manuring, was sufficiently severe to prevent a rapid recovery in yield on the 
resumption of manuring. In appearance these plots are now almost equal 
to the plots annually manured with sodium nitrate and the yield is rising at 
a more rapid rate. 

The D plots, manured w^ith only half the normal quantity per tree in 
alternate years, show^ed the lowest yield of the manured plots. As with the 
B plots, however, these plots have not yet been on the present system of 
manuring for a sufficiently long period to render direct comparison with the 
older manured plots justifiable. 

The rise in yield per acre*of the control plots is an unexpected feature in 
the results and it is difficult to know to what this is to be attributed. The 
roots of the control plots, along the sides of the boundary ditches were cut 
previous to the manuring of 1930, in order to prevent them spreading under- 
neath the ditches. During this work it was found that such spread of the 
roots occurred but seldom. A mass of feeding roots from the control plots 
was, however, found along the bottom of the ditches. Possibly a certain 
amount of manure has been washed from the manured plots to the ditches in 
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and adjoining the control plots, and absorbed by these feeding roots. In 
appearance the condition of the control plots is deplorable. It seems certain 
that an appreciable percentage of the trees will die in the next few years and, 
while other trees appear to have become stabilized, their general condition 
and bark renewal is very poor. 

It will be seen that the yields of the 11th year, with the exception of that 
of series B, which shows an increase of 15 lb. are all a few pounds per acre 
below the yields for the lOlh year. The actual difference in yield is inappre- 
ciable, but the steady increase, which has been characteristic of the last few 
years, did not take place. Whether this indicates that vve are reaching a 
stage at which the maximum results have been secured, or whether the halt 
is merely a temporary one, cannot yet be decided. Up to the middle of 1929 
it seemed probable that the previous year's yields would be exceeded. The 
somewhat disappointing yields of the latter half of the year were charac- 
teristic of yields in general and it is probable that the abnormally dry weather 
in the middle of the year had a prejudicial effect on subsequent yield. It 
must, therefore, be left to the future to determine whether the maximum 
yield has yet been reached by manuring. 

NEW EXPERIMENTS ON RED SOIL 

In the original paper, an experiment showing the effect of various 
artificial manures, including sodium nitrate, on six-year-old trees on red 
liparite tuff soil on Goerach Batoe was described. This experiment ran for 
16 months, but, contrary to the results obtained on the white soil, no signi- 
ficant c effect was produced on either yield or appearance. The yield and 
growth of the trees without manure were quite satisfactory. In more recent 
years, however, it has been observed that, after the trees on the red soil 
reach an age of from 12-15 years, deterioration gradually sets in. The 
foliage becomes perceptibly thinner and yellower and the leaves smaller. 
Bark renewal becomes less satisfactory and the yield falls off. These 
features are not unlike those previously observed on the white soil, but occur 
more gradually and before deterioration starts, the trees, are much larger and 
more vigorous and give a higher yield per acre. 

As an example of the falling off in. yield, which is occurring on the 
unmanured red soil, the following yields from an experimental area of 
±200 acres may be cited : 


Age (Years) 

Lb. per acre 

Kg. per ha 

8 

525 

588 

9 

610 

684 

10 

618 

693 

11 

635 

712 

12 

• 535 

600 

13 

525 

588 

14 

454 

509 


Nitrogen Manuring Experiment^ Goerach Batoe . — As a result of the 
above observations an experiment was laid out in February 1926 in 15-year- 
old rubber where this deterioration* was already evident, on a red liparite 
tuff soil, on Goerach Batoe. The experiment consists of four series of plots 
which receive the following treatment : • 

* No separate yields for the precise area occupied by the experiment for the years 
preceding the experiment are available, but deterioration in appearance was quite plain 
The block had previously the reputation of being a high-yielding area and it is almost 
certain that the experimental area previously exceeded 600 lb. per acre or 678 kg. per h *. 
ai the time of its maximum yield. It will be seen from table 2 that during the first- 
three years of the experiment, the control plots show a rising yield, the fourth year being 
very little less than the third. No clear explanation can be advanced for this increase in 
yield, but the highest yield that of 1929, is certainly below the maximum obtained in the 
best days of the area. 
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Series A Control 

,, B manured with 4 lb. (1*81 kg’.) ammonium sulphate per tree 
annually. 

,, C manured with 5 lb. (2*27 kg.) sodium nitrate per tree annually. 

,, D manured with 5 lb. (2*27 kg.) sodium nitrate ih alternate 
years. 

Each series consists of eight individual plots of equal size, isolated by 
ditches, containing an average of 4:60 trees each, with a total area for each 
series of 6*6 acres (2‘67 ha). The individual plots are arranged in usual 
chess-board fashion and the tapping tasks planned so that each tapper taps 
an equal area of each series. The tapping system is the normal estate 
system of one half cut alternate month, using 2 in. of bark per tapping 
month. All plots are <'lean weeded, except for the soil conservation bunds 
and the berms along the ditches, which are covered with vigna. 

The first application of manures was made in March 1926. The yield 
results to date are shown in table II. 

In the first year, although some slight improvement was noticed in 
appearance, the effect of the manuring on yield was nil. After the second 
manuring of series B and C in February 1927, the improved appearance of 
the foliage in these plots was definite and the yields of the manured series, 
during the second year of the experiment, showed improvement. The 
difference was, however, only just sufficient to be significant (percentage 
increase required in order to be significant 6%). Following the third 
manuring of series B and C and the second manuring of series D in iftarch, 
1928, the improvement in appearance became more pronounced and, during 
the third year of the experiment, definitely improved yields were obtained, 
which continued for the fourth year of the experiment. The best series 
is now series B, which gave a yield of 18% more than the control in the 
fourth year. The percentage increases are, as yet, comparatively small in 
comparison with those obtained on the wdiite. soil and comparisons of the 
yields of the manured series between themselves are subject to a probable 
error, which renders the differences of no significance. All manured plots 
are, however, giving definite increase over the control and although, with a 
low rubber price, the certain increase in yield little more than pays for the 
cost of manuring, the yields may be expected to increase in subsequent years 
and the manuring results in a much healthier condition of the trees. It will 
be noted, however, that the yields of the control plots are at a much higher 
level than those on the white soil. 

Other and more recent experiments are in progress on the red soil, the 
results of which it is hoped to publish at a later date. These experiments, 
on combined nitrogen and phosphate manuring, were initiated in 1928 as a 
result of favourable results on growth, obtained with nitrogenous and phos- 
phatic manures in nurseries on the same soil type. It may be said, at 
present, that these experiments confirm that on Goerach Batoe recorded 
.above, in so far that a beneficial effect on yield is being obtained from the 
application of nitrogen, but in no case can any additional effect yet be 
attributed to the phosphatic jiart of the manure, 



Table I 

yields in lb. per series of plots, total area each series 0 acres, tst latex and lump only. Lower figures show percentage relationships to control series 
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FLUE-CURING OF TOBACCO* 


Curing . — Correct curing is one of the most important steps in the pro- 
duction of flue-cured tobacco. The fact, however, must qot be overlooked 
that unless fundamental principles, such as the right soil type, fertilisation, 
and variety, are given due consideration in the growing of flue-cured tobacco, 
no satisfactory cure can be expected. On the other hand, good quality flue- 
cured tobacco on the land may be completely ruined through negligence or 
carelessness in the operation of curing. The importance of curing cannot, 
therefore, be over-emphasized. 

In the curing of flue-cured tobacco, however, no hard-and-fast rule can 
be offered. General principles can be laid down, but no formula as to 
temperatures and humidity can be given. The rat e-of-cu ring temperatures 
and humidity to follow, naturally depend on the ripeness of the leaf, thickness 
and body, soil effect, climatic conditions, position of leaf on the plant, variety, 
and a number of other factors. Any formula given must, therefore, only 
serve as a guide, and must under no circumstances be accepted as correct for 
the curing of all flue-cured tobacco. Curing can best be learned only through 
practical experience. 

Hurvesting . — The correct harvesting of flue-cured tobacco has an 
important bearing on the success of the resultant cure. For the uniform 
curing of good quality tobacco, a first requisite is that the barn be filled the 
same day with leaves of uniform ripeness and character. The leaf must be 
fully ripe, but not over-ripe, as this causes it to be too brittle. Green leaves 
must not, under any circumstances, be picked, as they will cure green, black, 
or mottled, and are practically valueless. The importance of picking 
uniform, ripe leaves of the same character when filling the barn cannot, 
therefore, be over-stressed. If the leaves are not of the same ripeness and 
character, the yellowing and rate of curing in the barn will be uneven, with 
the result that some leaves will be yellow and ready for fixing, while others 
will still be green. The result is obvious : some will cure green. 

Unlike air-cured tobacco, the leaves are primed off or picked as they 
ripen, from the bottom of the plant upwards. Generally, about four leaves 
per plant are picked at a time, depending, however, on the ripeness of the 
crop. From three to five pickings are necessary to complete the harvesting. 
To conform with this requirement, it is necessary to prime every week or 
every fortnight. If the crop ia uneven or the ripening developed too far, it 
means that sand leaves, leaves from the middle of the plant and sometimes 
even tips, are cured in the same ^arn at the same time. This difference in 
the character of the leaf will result in a poor cure and subsequent loss. The 
necessity of growing a uniform crop of tobacco will therefore, be realised. 

After picking, the leaves are placed on suitable receptacles which may be 
baskets or a box-like arrangement made from hessian sewn to a wooden 
frame. Both give satisfactory results. The basket consists of a wooden 
frame to which four grain bags, sewn together longitudinally are fixed. 
These containers are taken to the land, and the leaves are carefully placed in 
them. Great care must be exercised In handling the leaf, and in placing it 
in these receptacles, to avoid injury or its becoming sunburnt by too long 
exposure to the sun. Leaf damaged in this respect is practically ruined. 


* By W. R. Thompson, B.Sc. Agri, in Bulletin No. 88 of the Departtnent of Agri- 
culture of the Union of South Africa, 
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When sufficient receptacles have been filled to fill a barn, they art 
carried to the stringing shed, or the picking and tying are carried on simul- 
taneously in the lands. Except when weather conditions are unfavourable, 
the latter method is to be preferred. In this case, stringing is generally 
done in the shade of a tree if one happens to be near the land, or under a 
bucksail supported by poles. If this method is followed, it is best to have 
three or more baskets, so that while the one is being emptied, one is filled 
and the vthird is on its way to the stringing place. 

In the United States of America, small trucks (sleighs) 2 feet by 6 feet 
by 4 ieet high, hauled in between the tobacco rows by a mule while being 
tilled, are commonly used for bringing the tobacco from the land to the 
drying place. Although this last metlliod is the most efficient, any of the 
above, or any other method may be used in transporting the leal, as long as 
It is not damaged, bruised, or allowed to become sunburnt. However, it 
must always be considered that the best method to employ is the one 
requiring the least labour. 

Tying , — After the leaves have been brought to the stringing place, they 
are tied to a stick by means oi ordinary tnin twine. A string is tied to one 
end ol a stick 4 leet d inches long (coiuorming to the tier poles in the barn) 
by 1 inch in diameter, and the leaves are tied to the stick in bunches of three 
to lour, according to the size ol leal. Ihe manner of tying these bunches 

to dU bunches per stick j is by means ol a special twist or loop around 
each bunch in such a way that tiiey hang alternately on^ each side ol tne 
suck. When the stick is luliy loaned the tree end ol the string is tied to the 
other end ol the stick. It is now ready to be hung in the barn for curing. 
In tying, some hand on tlie leal in bunches of three or lour to those tying. 
Ueneraiiy from one to three labourers are required to hand on to each one 
tying. vV'ith practice, the process becomes easy and quick to perform. Three 
tying may easily fill a bam a day. 

To allow for proper ventilation, it is best not to crowd the tobacco on 
the sticks, or the sticks in the barn. A standard barn 16 feet by 20 feet 
takes approximately 500 sticks and cures from 400 to 600 lb., depending on 
the tobacco. 

Filling the Barn , — When the required number of sticks has been strung, 
the barn should be filled immediately and the tobacco not left in the stack 
lor any length of time, as it may heat up and become damaged. The actual 
filling of the barn is easy. However, there are certain facts not to be 
overlooked. In the first place, it is desirable to fill the barn in one day or 
else the curing will not be uniform. Furthermore, when filling, crowding 
of the sticks is to be avoided, about 8 inches* being allowed between them on 
the tiers, depending largely on the size and character of the tobacco. This 
is necessary for proper ventilation. Again great care must be exercised, 
in filling not to bruise or injure the leaf, as such leaf will not cure 
satisfactorily. 

Barns , — To flue-cure tobacco successfully, it is essential to have an air- 
tight barn with the necessary controlable top and bottom ventilators. The 
principle involved in the due-curing of tobacco is to have complete and 
perfect control over the moisture condition and the temperature of the barn. 
It will readily be appreciated that if the barn is not airtight, with the 
necessary ventilation which may be increased or decreased as required, this 
purpose is defeated. In the United States of America, flue-barns are built 
of wood. In South Africa, where timber is expensive, they are built ol 
brick. Walls constructed of burnt brick to a thickness of 14 inches, ensure 
a permanent structure. 



There are two standard sizes of barn in use, viz: 16 feet by 16 feet by 
20 feel high and 12 feet by 12 feet by 20 feet high. Both barns cure equally 
well. Where labour is a limiting factor in the lilling of a barn, the one of 
12 feet by 12 feet by 20 feet may be preferred, but when it is considered that 
the 16 feet by 16 feet by 20 feet barn does not cost correspondingly more, is 
probably more ei'onomical in fuel consumption, iiolds much more tobacco, 
and requires the same labour and trouble to cure, the 16 feel by 16 feet by 
20 feet barn is to be preferred. 1 he size of barn to be builti^ therefore, is to 
be decided in accordance with . the circumstances and requirements of the 
farmer. 

Furnaces , — Two types of furnace in use are the home-made brick 
furnace, and the patent furnac'e which may be used cillier for wood or coal. 
Both are satisfactory. The home-made, or ordinary brick-built furnace, 
owing to its cheapness of construction, is the one ( ommonly used. 

The furnace may be constructed inside or outside of the barn. Both 
have their advantages and disadvantages, 'fhe inside furnace dries the 
tobaccco immediately above it a little faster while the outside furnace loses 
too much heal through radiation. Taking everything into consideration, 
however, the inside furnace is to be recommended as all the heat radiating 
from it is not wasted, but assists in drying the tobacco, thereby accomplish- 
ing a great saving in fuel. 

The latest idea is to build the furnace rather long, low, and inside, with 
only a jmall part (approximately 1 foot) projecting. The other furnace is 
higher, shorter, and on the outside. In constructing the inside furnace in 
this way, little or no damage is done to the tobacco above it, while all the 
heat radiating from it is efhcaciously used. Suitable dimensions (inside 
measurements) are 6 feet long by 18 inches wide by 12 inches to 18 inches 
high. Fire bricks or ordinary burnt bricks may be used. A fire grate is 
necessary, with fire bars preferably lengthwise. Anything that will not bend 
and which can stand a high temperature may be used. The ashpit is 
generally about 9 inches to 1 foot below the lire-box, whieh serves to collect 
all the ashes and reduced fuel consumption. A door for the furnace is highly 
essential, and in building the furnace it is best to use ordinary clay, as 
cement tends to crack as soon as it is subjected to a high temperature. 

Whether one or two furnaces are to be used per barn depends on its 
size and whether it is inside or outside. In a 12 feet by 12 feet by 20 feet 
barn, one furnace in the centre is ample. In a 16 feet by 16 feet by 20 feet 
barn, one or two may be advantageously used. Two probably give a better 
distribution of heat, but are probably not as economical in fuel as where one 
is used. , 

Flues , — Circular flues of 10 inches to 12 inches in diameter are mostly 
used, so that the flue may be arra^nged inside the bam. The flue systems 
mostly used in conjunction with single and double furnaces are illustrated in 
the blue prints^ There are several home-made flues which may be con- 
structed cheaply and with good results. Whatever system is used, it should 
be arranged in such a way that the heat is evenly disrtibuted in the barn. 
The flues are elevated and inclined upwards tbroughout their lengths, to 
obtain the correct draught. They generally pass out through the barn wall 
into the chimney at a point 1 foot to foot higher than the mouth of the 
furnace. It is most important to have the correct draught. The chimney 
may be built of brick, or flues may also be used for this purpose- To ensure 
a good draught, it must project above the roof. 

Ventilation , — In order to have complete control over the temperature 
and humidity of the barn, an efficient system of ventilation is necessary. 
The ventilation system consists of top and bottom ventilators which may be 



Completely controlled, that is, opentsd or closed as required. The green- 
house or ridge type of the top ventilator along the entire length of the barn 
is best. Four bottom ventilators are suliicient, and il they enter the barn 
below the flue no (.:old air suddenly enters the barn. Without proper venti- 
lation no success in curing can be obtained. 

The Curing Process . — Immediately alter the barn has been filled, small 
fires are started in the furnace, either wood or coal being used, depending 
on what is the moijt cconomii al under the circumstances. About one to one 
and a half cords wood (4 feet by 4 feet by 8 feet) , or approximately 10 bags 
of coal are required to cure a standard barn under satisfactory conditions. 

The flue-curing process involves three important stages, viz : 

(1) The yellowing of the leaf. 

(2) Fixing the colour. 

(3) Drying the leaf. 

In South Alrica, with a comparatively dry climate, yellowing of the leaf 
without a limited application of artificial moisture in the barn is sometimes 
diflicult, except where yellow, light-coloured, and thin bodied tobacco is 
cured, such as, for example, Amorelo, or where tobacco grown on very poor 
soil is cured. For the yellowing of good-bodied tobacco, a limited degree of 
moisture is necessary in the early stages, depiMiding upon climatic conditions 
and certain other factors. J'here are various ways by which this required 
moisture may be applied, such as, for example, by steam, wetting the floor, 
or by suspending wet bags above the flues on a 3-foot wire netting. The 
last method is the most prac tical, gives satisfactory results, and is ^to be 
preferred. The wire netting above the flues also catclies any dry leaves 
which might fall off on to the hot flues, and so reduces the risk of fire. 
Moreover, if wet sand is used, or if the walls and floor are moistened, it is 
impossible to get rid of the moisture quic kly enough when so desired, with 
the result that the leaf sponges, that is, the moisture c'ondenses on the 
surface of the leaf, causing* it to burn black or a grey, dirty colour, which 
is undesirable and considerably reduc'es it value, 'fhis is c'ornmonly known 
as .sponging. Wet bags can be easily removed, and the barn thus freed 
quickly of the excess of moisture, when so desired. 

After the barn has been filled, all ventilatcjirs are closed, the necessary 
moisture is pul in, if required, and a thermometer (preferably a w^et and dry 
bulb, so that both temperature and humidity of the barn can be read), hung 
level with the tobacco of the bottom tier and in the c'entre of the barn. 

A small fire is now' started in the furnac e, and the yellowing of the leaf 
commences. There should be suliicient moisture in the earlier stages of 
yellowing to prevent the leaf from drying, and the best means of accomplish- 
ing this is by means of an airtight barn, ^ 

The temperature should be raised to 80’^F., and kept between 80® and 
100®F. until the leaf is practically yellow*. The temperature should be raised 
very slowly from 80®F. to 100®F., possibly 5® every ten or twelve hours, to 
allow the leaf time to yellow. When the tobacco yellows* rapidly, the 
temperature may be raised faster. On the other hand, if yellowing is slow, 
more time is required. Judgment by the curer is necessary to decide this 
question. Under average conditions, the yellowing will take from 36 to 54 
hours, and sometimes even longer. However, the yellowing period will 
depend largely on the variety of tobacco, thickness of body, ripeness, soil 
type, and climatic conditions. 

When artificial moisture is supplied by use of wet bags, it must be 
removed some time before the yellowdng is completed, that is, somewdiere 
around 95® to 100® F. The difference between the wet and dry bulb thermo- 
meters should now be approximately 8®F., w'hile it should register a difference 
of from approximately 3®F. in the beginning and a higher difference as the 
yellowing proceeds. 
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When the yellowing is pronounced, the temperature is gradually raised 
to 105® and 110®F, At iiiis stage, ttie leaf should still have a slight greenish 
tinge, as the ydlowing continues to some extent until around 120^'F. 

The next step is lixing the colour, and is the most critical period in the 
process. Ihe moisture is removed, gradually at first, by opening the top 
ventilators, and a little later also the bottom ventilators, increasing the venti- 
lation slowly until all the ventilators, (both top and bottom) are fully open. 
Care must be taken to avoid drying the leaf too rapidly, but as it begins to 
yellow, the humidity in the barn must be diminished by slowly raising the 
temperature and gradually increasing the ventilation ; that' is, the moisture is 
removed as it escapes from the leaf. Never allow the temperature to drop, 
as this will retard the drying and spoil the leaf. The temperature is now 
slightly raised to 120® and 125®F. At this stage, the tips of the leaves will 
begin to dry and curl upwards. Later, the temperature is further gradually 
advanced to 130® and 135®F. and kept there until the leaf web and small 
veins are dry. It should not exceed 140®F. before the web is dry. This 
stage of curing is known as drying the leaf. 

All danger from sponging or scalding is now over, and it will be 
necessary only to dry the mid- ribs. At this stage, the ventilators are again 
nearly closed at first, and completely later, while the temperature is raised 
5®F. every two hours until 160®F. is reached, and maintained at this level 
until the stems are thoroughly dry. it is best not to exceed this temperature, 
as it causes the leaf to become too brittle ; it may also impair the colour and 
greatly increase the risk of fire. To ascertain when the mid-ribs are dry, 
the tobacco is examined in the corners and sides of the barn, where drying is 
slowed*. Never stop firing until the mid-ribs are thoroughly dry. As soon 
as the mid-ribs snap between the fingers, the curing is complete, and the 
door and ventilators may be opened to allow the barn to cool. Normally, 
the curing process takes from five to six days. 

During the curing, the heat should not be allowed to fluctuate too much ; 
temperatures should be kept as constant as possible, and when necessary to 
raise them, it must be done gradually. Once curing is commenced, fires are 
kept going day and night. . 

When the barn has cooled down, a small fire is made in the furnace and 
wet bags placed over the flues to bring the tobacco to the condition in which 
it can be removed from the barn without breaking and damaging the leaf. 
The tobacco is now ready to be graded and marketed. 

Formula for Curing , — The impossibility to oiler a definite formula for 
the curing of all tobacco is obvious, for it depends entirely on the character 
of the leaf, climatic conditions, and many other variable factors. For 
reasons enumerated above, the following formula is given only to serve as a 
guide, and must not be applied as a hard-and-fast rule. It is good judgment 
and discretion in each cure that matters more than anything else, and there 
may sometimes be great divergences from the times and temperatures given 
below : — 

L— YELLOWING THE LEAF 


Wanted 

Temperature 

Time 

Remarks 


(Degrees F) 

(Hours) 


Leaf yellow round edges 

... 85-90 

12-24 

Sometimes even longer 

Yellow to spread 

95 

8-n 

Yellow more pronounced 

... 100 

7-9 

Open top ventilators 


6-12 

slightly. 

Yellow more distinctly 

... 105 

Open top ventilators 



slightly more. Open 
bottom ventilator 

slightly. 


Practically Yellow 

... no 

6-8 

Open top ventilators. 


Open bottom venti* 

later tnore^ 



105 


115»F 

120®F 

125®F 

130«F 


II.— FIXING THE COLOUR 

(When practically yellow, start fixing the colour.) 

Time Remarks 

Temperature (Hours) 

5-7 All ventilators fully open. 

6-7 I 

5-7 \ Ventilators open. 

6-8 j 


III. — DRYING THE LEAF 


Time Remarks 

Temperature (Hours) 

135^F 5-8 

HO'^F..... 3-5 


IV.— DRYING THE MID-RIB 


145®F 2 

ISO'^F 2 

155^F 2 

160'^F..... 12 (Or till dry) 


Note . — If artiiicial moisture be used, remove at approximately 95'^'F tc 
100«F. 

Open ventilators gradually from 100®F. to 115®F. ^ 

Close ventilators when drying the mid-ribs. 

Handling and Grading . — in general principle, the handling and grading 
of Hue-cured tobacco is similar to that of air-cured. The sticks are removed 
from the llue-barn after it has been conditioned as explained above, and 
bulked on the sticks in a suitable dry room. Care must be taken not to 
bulk the tobacco in too high condition, as this will cause an undue rise in 
temperature, and these are optimum conditions for mould growth. Inspect 
the tobacco occasionally to determine whether there is any such danger. 

It is good practice to keep the tobacco of each barn separate, as this 
will greatly facilitate grading, in that there should only be a limited number 
of grades. The tobacco cured in successive barns generally comes from 
certain positions on the plant, and is, consequently, fairly uniform. More- 
over, it is best to grade as soon as the barn is cured, for this eliminates the 
danger of keeping it in stat:ks for any length of time. Also the same sticks 
and string can repeatedly be used during the curing season, and reduces the 
capital outlay and the cost of production. 

In grading, leaves of the same quality, that is, body, texture, colour 
length, width, soundness, etc., are sorted together. Trashy, damaged, 
green leaves and tips should be sorted into separate grades. 

After the tobacco has been graded, it is tied into hands and baled in the 
usual way. Again, great care must be exercised not to bale^^thc leaf in too 
high condition, as this might cause severe loss. The hands must be baled 
with the butts outwards, the bales being well protected on the sides and 
covered with hessian or old grain bags, to prevent damage. 

Flue-cured tobacco is an expensive, high-priced, and delicate article, 
and certainly requires much skill and attention during all its processes of 
production, if good results and high prices are to be obtained. The personal 
element^ however, plays an important role, and it depends largely on the 
farmer himself, other factors being equal, whether substantial profits are to 
be made. If the curer is careless and neglects some of his duties in the 
production, curing, and handling of flue-cured tobacco, great losses may be 
suffered, and his margin of profit turned into loss. 
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PRODUCTION OF WHALE OIL* 


T he increabiing' production of whale oil as well as groundnuts and 
other oil seeds and nuts has an important bearirig- upon the copra 
position. I'hi's fact has been explained in an article which 
appeared in this Journal in February, 1930, and also in a report 
prepared by the Empire Marketing Board which was published 
in The Tropical Agriculturist^ March 1930. 

Ihe steady increase in production shown below is further emphasised 
by the fact that the average annual production of whale oil between 1910- 
1920 was about 550,000 barrels. 

1 he trade estimate of the quantity of whale oil coming on the market 
in recent years is as follows : 


Year 


Barrels 


1925 

1926 

1927 

1928 
• 1929 


1,044,272 

1,166,857 

1,220,415 

1,356,308 

1,861,877 


The quantities produced have been greatly increased in recent years on 
account of the great improvement in the methods employed in the whaling 
industry. Although no estimate is available of production in 1930, it is 
expected that heavy catches will continue unless they should result in too 
drastic depletion of the herds. 


Owing to modern methods of treatment, a proportion of the oil can 
be made up into a non-odorous fat suitable for human consumption, but 
it is not possible to say what proportion qf the whale oil available for world 
consumption is rendered available for edible purposes. 

The following brief history of whaling and its future, was delivered 
by Professor A. C. Hardy in a recent wireless “talk.” 

Every whale fishery has followed the same course — first a periixl of 
rapid development and profitable enterprise followed by collapse and final 
failure. By the fifteenth century the Basques had exterminated the Nordkar- 
per whales from the Bay of Biscay — in the sixteenth century the Newfound- 
land fishery rose and fell. Then the Greenland whale w'as discovered and 
from the beginning'of the seventeenth century to the middle of last century a 
series of fisheries one after the other flourished and failed, first round the 
coast of Spitzbergen and Jan Mayt^n Land in the days of great competition 
between the I;nglish and the Dutch and then at Greenland and far up the 
Davis Straits to Bafltn Bay. One by one the great British w^haling ports gave 
up. Hull, once famous for its whaling, sent its last ship in 1869 — and a 
few ships still sailed from Dundee till the beginning of the present century. 

Just when it seemed that whaling in the north was dead, Svend Foyn, 
a Norwegian, in 1865 invented the modern harpoon gun. This opened up 
a new fishery, that of the great rorqual whales which had hitherto been 
too fast and powerful to be attacked. Then history repeated itself once 
more and for many years now only a few small stations have been operating 
in the north. It seemed that whaling was passing altogether from the 
world — ^but no. 


* From The Malayan A^icuUutal Journal, Vol. XVIII, No. 12, December, 103(1. 



107 


Reports brought back by expeditions from the Antarctic showed that 
there were whales in the far south. In 1904 that great Norwegain whaling 
Captain — C. A. Lansen — established the first whaling stations in the south 
of South Georgia. In the following year floating factories visited the South 
Shetlands still farther south. So successful were these enterprises that by 
1912 there were twenty-one whale catchers working in South Georgia and 
thirty-two in the South Shetlands. All these islands are part of the British 
Empire, being Dependencies of the Falkland Islands. The Government, 
realising the danger to the industry, limited the number of licenses issued 
to the companies ; but during the w^ar when the oil became of great impor- 
tance the restrictions were relaxed, and in 1915-16 the number of whales 
taken in a single season reached (lose on 12,000. If further regulations 
should become necessary to save the industry from decline, it was realised 
that it must be based on scientific knowledge. A Committee was set up 
with the result that the ‘‘Discovery*’ investigations were plann^‘d and are 
now being carried into practice under the leadership of Dr. Stanley Kemp. 
VV^e knew practically nothing about the biology of these great whales, about 
their breeding habits, migrations, length of life, the time they take to reach 
maturity, and of the factors underlying the fluctuations in numbers from 
year to year. Knowledge of all these points and many others is of the 
utmost importance. Dr. Kemp and his stall arc busy finding the answers 
to these questions, and much valuable Information has already been obtained 
and is being published in the “Discovery” reports. 

In the meatime new developments have taken place in the industry. 
Hitherto this whaling) has been confined to shore stati(ms of floating 
factories Which must be anchored in the shelter of the land. A floating 
factory ship carries out all the operations just described, within her hull. 
'J'he whales are flensed and cut up alongside — hence the necessity for calm 
w-ater. But now in recent years a new type of floating factory has been 
evolved — it is known as a pelagic whaler, because it can carry out opera- 
tions in mid-oc:can. Huge jaw-like gates open in the bow's or stern, reveal- 
ing a sloping gullet from the sea up to the deck. 1'he whales brought in 
taken by the catches are swallowed whole. “Surely,” as some journalist 
has aptly said “This is Jonah avenged.” 

Whaling can thus be carried out without complying w^ith local regula- 
lations, The number of whales being taken in the Antarctic is increasing 
every year ; some fortythousand w^ere killed during last season. The 
regulation of the industry of the future must depend upon international 
agreement, wdiich is inevitably slow. Let us hope that it will come before 
it is too late. We need not fear the complete extermination of whales, 
because the industry is now carried out upon such a scale that it must fail 
before the whales are actually brought to extihetion. But there is a very 
real danger if care is not taken, of a collapse of the industry, with the loss 
of this valuable supply of oil if not for ever, for a very long time to come. 
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HOME MIXING OF FERTILIZERS 

C ommercial fertilisers are usually mixtures of materials con- 
taining nitrogen, phosphoric acid and potash. These so-called 
complete fertilizers may be bought ready mixed, or the ingre- 
dients may be bought and miixed on the farm. The fertilizer 
industry in this country is based largely on factory-mixed goods, 
but the practice of home mixing has always had its advocates. 

For one thing, home mixing is often more economical and affords the 
farmer an opportunity to prepare fertilizer mixtures adapted to special needs. 
The farmer not only learns more about fertilizer materials but can select 
them himself. In many cases it is important to know what form of nitrogen 
to use. For example, for some crops a large proportion of a quick-acting 
nitrogen carrier is essential ; for others a more slowly acting one, which 
allows the nitrogen to become available gradually throughout the season, 
is desirable. The home mixer can, for example, purchase sodium nitrate or 
ammonium sulphate and be certain that he is obtaining high-grade materials. 

In some localities, the farmer has a chance to buy so-called open 
formula mixed fertilizers. The company states plainly the ingredients 
used in making the fertilizer and the pounds of each ingredient in a ton 
of the mixed product. This system of selling takes away one of the reasons 
for farmers prefering to do home mixing. 

Undoubtedly home mixing is a good thing for ‘many farmers, both 
financially and educationally, and should be considered where economy is 
necessary or desirable. Usually, where only a small amount of fertilizer 
is to be used, it is more convenient to buy commercial mixtures. Such 
mixtures may also be best adapted to the needs of the farmer who does 
not have the facilities for home mixing or who is not in a position to study 
the subject. Home mixing, however, has proved satisfactory in many parts 
of the country. The mixing materials commonly used are given in 'Fable I. 

* From Leaflet No. 70 of thQ United States Department of Agriculture. 
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Table 1 — C omposUion of Ihe principal commercial fertiliser materials : 


Fertilizer material 

N itrogen 

Phosphoric 

acid 

Potash 

Supplying nitrogen : 

per cent. 

per cent. 

per cent. 

Nitrate of soda 

15*5-16*0 



Sulphate of ammonia 

19*0-20*5 



/ Dried blood (high grade) 

12*0-16*0 



Dried blood (low grade) 

10 0-11 0 

3*0- 5*0 


Concentrated tankage 

11*0-12*5 

1*0- 2*0 


Tankage (bone) 

5*0- 6*0 

11*0-14*0 


Dried fish scrap 

7*0-10 0 

6*0- 8*0 


Cottonseed meal 

6*5- 7*5 

1*5- 2*0 

2*0- 3*0 

Castor pomace 

5*0- 6 0 

1*0- 1*5 

10- 3*0 

Calcium evanamide 

19 0-22 0 



Urea 

46*0 



Supplying phosphoric acid : 

Steamed bone meal 

1*0- 2*5 

22*0.30*0 


Ground bone (raw) 

2 5- 4*5 

20*0-25*0 


y Superphosphate (acid 

/ phosphate) 


16 0.200 


/ Treble superphosphate* 


40 0-45 0 


Basic slag 


130.180 


Raw ground phosphate rock 


26*0-35 0 

• 

Ammonium phosphate 

11*0.21*0 

20*0-61*5 


Supplying potash : 

Potassium sulphate 



48 0-52 0 

Potassium muriate (chloride) 



48*0-60*0 

Potassium nitrate 

13*0 


46*0 

Kainit 



12*0.16*0 

Manure salts 



20*0-30*0 

Sulphate of pofash-magnesium 


25*0 

Wood ashes 


1*0- 2 0 

2*0- 8*0 

Dried sheep manure 

1*51-3 09 

•95-2 50 

*33.2*24 

* Also called doubU' superphosphate. 




PURCHASING FERTILIZER MATERIALS 

In the purchase of fertilizer materials g-ood business judgement should 
be used. Wide competition should be soug^ht and prices procured not only 
from local merchants but from larg-e fertilizer firms. Advice should be 
sought from the country agent. Best prices can be obtained for cash. 
Materials should be bought well in advance as this not only insures a better 
price but allows the use of farm labour in the winter when it is often not 
occupied profitably. Home mixing may be done in the barn when 
weather is too inclement for outside work. * 

MIXING COMMERCIAL FERTILIZERS • 

The mixing of the materials is comparatively simple. Any tight floor 
or a wagon box may be used, and tools at hand may be employed. The 
materials are spread in layers, visually the most bulky first, and are thoroughly 
shoveled together. The mixture is passed through a screen, and any lumps 
present are broken up with a tamper or the back of a shovel. The author 
has found a very large long-handled mortar hoe a convenient tool for mixing, 
but its purchase especially for this purpose is not necessary. Where large 
amounts, are to be mixed it would probablv pay to buy a rotarv mixer 
such as is sold for concrete mixing on the farm. The stirring should be 
continued until the materials are uniformly mixed and show no streaks of 
colour, after which the product may be bagged and stored in a dry place until 
applied. 
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To avoid caking^ and losses of plant-food elements, certain ingredients 
should not be used together in a mixture. 

When taking high-analysis mixtures with concentrated materials it is 
well to include at least 100 to 200 pounds per ton of the mixture of some 
organic material, such as fish scrap, animal tankage, or cottonseed meal 
as a conditioner. This holds good especially when the mixture is to be 
stored. 

One of the earliest ways to start home mixing is to duplicate a formula 
already in use. A beginner should select a mixture which has been success- 
fully used on similar soil on the crop he intends to raise, get a price on the 
mixed goods, and then find out what a home mixture of similar analysis 
will cost. 

In making up fertilizer formulas it is well first to decide what percen- 
tages are required and then what materials shall be used. Start with 
the phosphoric acid ( PgOfi . Superphosphate is almost universally used 
as a source of the phosphoric acid in ordinary strength fertilizers. With 
16 per cent, goods if 8 per cent, of phosphoric acid is desired in the mixture, 
the procedure would be as follows : If the whole mixture w'ere superphos- 
phate, it would contain 16 per cent, of phosphoric acid ; as 8 per cent, is 
desired, make eight-sixteenths (one-half) or 1,000 pounds of the mixture 
superphosphate ; if 6 per cent, is wanted six-sixteenths or 750 pounds to a 
ton would consist of this material. Similarly wdlh nitrogen, if nitrate of 
soda contains 15*65 per cent, of nitrogen and 2 per cent, nitrogen is desired, 
2/15*65, or approximately one-eighth of the mixture or 250 pounds in a 
ton, will be needed. Similarly with potash, if potassium chloride contain- 
ing 50 per cent, of potash is used and 5 per cent, potash is desired, five- 
fiftieth or one-tenth of a ton of potash (200 pounds) needed. 

Any other material may be used in a similar manner. It is not neces- 
sary for the farmer to be exact down to tha fraction of a per cent, as ferti- 
lizer application is not an exact science and a slight variation in the 
calculation will not alter materially the agricultural value of the mixture* 

Fertilizer materials are often used to advantage without mixing. 
Examples are superphosphate, basic slag, nitrate of soda, and sulphate of 
ammonia. 

Table 2 will be of help. in calculating home mixtures. In making ton 
lots, to get 1 per cent, use amounts showm in the first column ; for 2 per 
cent, use those in the second column, and so on. 



Table ll<r-^uantities of fertilizer ingredients to be used to give definite percentages in a ton of mixture 
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® Ground bone also carries nitrojjen. 
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EXAMPLES 

To make up a ton of a 4-8-4 mixture in which the nitrogpen is one- 
third (IJ times 133 pounds=:178 pounds) in the form of nitrate of soda, 
one-third in the form of sulphate of ammonia, and one-third in organic form 
from cottonseed meal, the phosphoric acid is from 16 per cent, superphos- 
phate, and the potash is from 50 per cent, potassium chloride (also known 
as potassium muriate), the following materials would be used : 


Nitrate of soda 

Pounds 

178 

Sulphate of ammonia 

134 

Cottonseed meal 

380 

Superphosphate (16 per cent.) 

1,000 

Potassium chloride 

160 

Filler (ground dried peat) 

148 

Total 

2,000 


Since the fertility materials add up to 1,852 pounds, 148 pounds 
of a filler is added. This filler may be a conditioner as well and often 
has some fertilizer value in itself. Dried peat ground phosphate rock, 
ground limestone, or even sand may be used. The totafl is so near 2,000 
pounds that it may be considered unnecessary to bother with a filler. 
Wheh the total of the mixture is appreciably less than 2,000 pounds, it 
may be perfectily satisfactory to use a smaller quantity of fertilizer per 
acr0 rather than to dilute with filler. Thus, if you are making a ton of 
4-8-4 mixture, in which the sum of the materials used is 1,500 pounds 
without filler, by using three-fourths of the normal application, the filler 
can be omitted. 

The mixture just given is a good general fertiliser. Its nitrogen is 
in different degrees of availability. The cottonseed meal in this mixture, 
besides its fertilizer value, is an excellent conditioner. 
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A HOME FOR EMPIRE INSECTS^ 

“ROGUES' GALLERY" FOR THE KING'S 
SIX-LEGGED ENEMIES 

BOXES OF BEETLES 

S IX million insects have “moved house“ into the new wing built by 
the Empire Marketing Hoard at the Natural History Museum, 
which was opened recently by the Archbishop of Canterbury. Acute 
over-crowding in the insect rooms, which contain specimens from 
every corner of the w'orld has made necessary a new building for 
their display. 

The collection is a sort of “rogues’ gallery” for the use of the men 
who are policing the Empire’s most destructive and dangerous criminals 
— the insect pests. If a new insect crook tries to put an Empire crop “on 
the spot” the entomologist’s first act, like the detective’s, is to identify 
the pest and to get its dossier from the criminal records. This informa- 
tion tells him the criminal’s habits and methods of working and helps him 
to find ways and means of outwitting the enemy. 

INSECT GENERAL POST 

E'armers, medical officers, missionaries, commercial men, and agricul- 
tural specialists send specimens to be identified from all parts of the Empire. 
By every morning’s post arrive boxes containing an unknown beetle from 
the West Indies, a moth which is ruining crops in Fiji, an ant which 
lives on railway sleepers in Palestine, or a fly suspected c^f carrying some 
fatal disease in Central Africa, j'hese are filed in special wooden specimen 
cases and scientists study such delicate, signs as the insect’s lower jaw or 
the pattern of the veins on its wing to find its exact place in the tribe. 

Advice on practical control measures, also, is given. The new^ building 
contains “controlled temperature” rooms where the insects can be reared 
under tropical conditions even in an English winter. Their life-histories 
can then be studied and certain methods of destruction tested. 

TWO STRANGE COLLECTORS 

Three-quarters of million butterflies are arranged in one of the new 
rooms and have a romantic history. Two brothers who lived near Rheims, 
in France, collected insects as a hobby. One devoted himself to beetles ; 
the other coillected butterflies, and by the end of his life had amassed one 
million specimens. When the collection came up for sale the Natural 
History Mu.seum acquired the bulk of it. 7'hen the butterflies, the most 
fragile of cargoes, had to be transported to London. They w^ere taken 
across France by road, shipped with tender care over the Channel and 
finally delivered in South Kensington in thirteen specially padded vans. 

* Empire Marketing Board Publication, 1930. 
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Other insects have reached the Museum in odd ways. A bookseller 
bought an ancient cabinet of books in which he found a number of dead 
butterflies. They turned out to belong to an old English species which had 
since become extinct and to be worth ten guineas each. They now repose 
in the new insect wing. Attempts have been made to re-introduce several 
species of butterflies which had become extinct into butterfly sanctuaries in 
East Anglia. 

MOTHS FROM AN OIL-FIELD 

Some other valuable moths were collected by an engineer on a South 
American oil-field. ‘'The desire of the moth for the flame’ ^ drove them 
to beseige his flares when he was working at night. Other specimens have 
been sent in by army officers who take up “bug-hunting” in their spare 
time in Iraq, Egypt, Aden, and the Frontier. 

The insect wing will provide room for scientists from overseas who 
wish to work at the Museum. Nowhere else in the Empire can they find 
so complete a collection, and the new accommodation should prove another 
valuable weapon in the war against insect pests, for which the himpire 
Marketing Board has already allocated some £200,000. The Natural 
History Museum does for insects much what Kew does, through its Her- 
bariuip, for the plant world. 
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MEETINGS, CONFERENCES, ETC. 

BOARD OF AGRICULTURE 

Minutes of a meeting of the Board of Agricuiture held in the board-room 
of the Department of Agriculture, Peradeniya, at 2 p.m. on Monday, 
October 20, 1930. 

His Excellency the Governor, President of the Board of Agriculture, 
presided. 

The following members were present : 

The Director of Agriculture ; Sir Solemn Dias Bandaranaike, 
K.C.M.G. ; Mr. C. W. Bibilc ; Mr. J. P. Blackmore; Mr. R. G. Coombe ; 
Mr. H. L. de Mel, C.B.K. ; the acting Director of Irrigation; Mr. Chas. 
A. M. de Silva; Mr. Wacc de Niese; Mr. F. R. Dias; the Divisional 
Agricultural Officers, Central, Southern, South-Western and North-Western 
Divisions; Mr. C. Drieberg ; the Economic Botanist; the Entomologist; 
the Hon’blc Sir Marcus Fernando; Gate Mudaliyar G, A. G(X)netilleke ; 
the Government Agent, North-Western Province the Hon’ble Mr. D. H. 
Kotalawala ; Mr. D. |. Malcomson ; the Manager, Experiment Station, 
Peradeniya; the Hoivble Mr. T. B. L. Moonemalle ; Mudaliyar S. Muttu- 
tamby ; Mr. C. Muttyah ; the acting Mycologist; Mr. Graham Panditte- 
sekera; Mr. S. Pararajasingham ; Gate Mulaliyar A. Rajapakse ; 
Mudaliyar M. S. Ramalingam ; Mr. L. F. Roundell'; the Hon’ble Mr. 5. S. 
Senanayake; Mr. xN. D. S. Silva; Mr. Rolfe Smerdon ; Adigar W. A. 
Udugama; Mudaliyar S. M. P. Vanderkoen ; Mr. T. Wallooppillai : 
Mr. A. A. Wickremasinghe ; Rev. Fr. L. W. Wickremasinghe ; Mr. Huntley 
Wilkinson; Mr. J. I. Gnananiuttu (Sf‘cretary) . 

Visitors: Mr. C. V. Brayne; Mr. A. M. Clement Dias; Mr. S. J. F. 
Dias; Mr. Reginald M. Fernando; Mr. N. K. Jardinc; Mr. C. N. E. J. de 
Mel; Mudaliyar R. G. Proctor; Mudaliyar C. Rasanay.agam ; Mudaliyar .N. 
Wickremaratne. 

Letters and telegrams ?'egretting inability to attend the meeting were 
received from the following: Mr. L. G. Byatt ; Mr. J. Carson Parker; 
Mr. J. Horsfall; Dr. T. B. Kobbekaduwa ; Mr. D. B. Moeran ; Mr. Shcridan- 
Patterson; Mr. A, W. Reid; Mr. A. 1'. Sydney Smith; Mr. J. H. 
Titterington. 

AGENDA ITEM No. 1.— MINUTES 

'Fhe minutes of the meeting held on February 20, 19cS0, copies of which 
had been circulated to members, were taken as read and were confirmed 
and signed by the President. * 

AGENDA ITEM No. 2. — NOMINATIONS TO COMMITTEES 

On the motion of Sir Marcus Fernando, seconded by Mr. Wace de 
Niese, the meeting approved of the following appointments to fill the places 
of members who had gone on leave, or to fill vacancies created by resig- 
nations : 

ESTATE PftODUCTS COMMITTEE 

Lieut. -Colonel G. O, Hunt, in place of Lieut. -Colonel J. A. M. Bond, 
resigned. 

Mr. L. G. Byatt, in place of Mr. G, L. H. Dovidney, resigned, 

Mr. J, Carson Parker, to act for Mr. J. W. Ferguson, on leave. 

. Mr. p, B. Moeran, to act for Mr. A. W. Ruxton, on leave. 

Mr. D. J. Malcomson, to act for Mr. C. C. du Pr6 Moore, on leave. 
Mr. Rolfe Smerdon, to act for Mr, B, M, Selwyn, on leave. 
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FOOD PRODUCTS COMMITTEE 

Rev. Fr. L. W. Wickremasin^ht\ in place of Mudaliyar S. P. Wije- 
tunge, transferred from Hambantota. 

AGENDA ITEM No. 3. — AMENDMENT OF RULES 

Mr. T. H. Holland moved that rule No. 2 of the rules framed under 
Ordinance No. 37 of 1921 be amended, substituting the Tuesday before 
the second Wednesday, for the holding of meetings of the Estate Products 
Committee, instead of the second Thursday of the months of January, 
March, May, July, September and November. Mr. Holland explained that 
the amendment was in consideration of the fact that the general committee 
meetings of the Planters’ Association of Ceylon were held on th'e dates 
now suggested. Mr. C. A. M. de Silva seconded the motion, which was 
carried. 

AGENDA ITEM No. 4. — RESOLUTION OF PADDY 
CULTIVATION 

Mr. H. L. de Mel, C.B.E., proposed the following resolution which 
had been formulated by a Sub-Committee of the Food Products Committee 
appointed for the purpose of taking action on the Reports of the Loi'al 
Committees. 

That a Commission be appointed by Government to enquire into and 
make recommendations with regard to the possibility of increasing paddy 
production in the Island in the light of information in the reports submitted to 
the Food Products Committee by District Sub-Committees, especial atten- 
tion being given, amongst other points, to the following : 

(1) Improvement of irrigation facilities so as to meet the needs speci- 
fied in the reports. 

(2) Organisation and co-ordination of the services concerned with 
the cultivation of paddy, as Agriculture, Irrigation, Revenue, 
Forestry, Animal Husbandry and any others (here should be 
considered provision of pasturage and fencing). 

(3) Tenancy conditions (consolidation of infinitesimal shares in land, 
alienation of new lands under such conditions as to prevent the 
system of infinitesimal shares, and the impediment of the existing 
share system of rental.) 

(4) The marketing question (credit, supply of seed paddy and 
manure). 

(5) Anti-malarial and other public health measures. 

(6) The improvement, .where necessary, of means of communication. 

(7) Provision of efficient drainage and flood protection, including the 
clearing of elas. 

Mr. de^ Mel explained at length how the present recommendations had 
emanated from a resolution passed at the Agricultural Conference of May 
1928, as a result of which Local Committees had been formed to investigate 
the question of paddy cultivation in all its aspects in their district and to 
report to the Food Products Committee. Those reports, together with a 
synopsis of them were now in the hands of the members. He thought that 
an unofficial body like the Food Products Committee could only make a 
recommendation to Government and that the details should be considered 
by a Commission to be appointed by Government. 

In seconding this resolution Mr, C. Drieberg urged the necessity ot 
closer co-operation between the Departments which are concerned with 
rural economy and hoped that with such co-operation it would be possible 
to make paddy cultivation a national industry such as it is in Japan. 





The Hon. Mr. D. S. Senanayake opposed the resolution as in his 
opinion no usel'ul purpose would be served by the appointment of a Commis- 
sion, which being not an administrative body, could only submit a report. 
He suggested that the Director of Agriculture could establish a close 
association with the Treasury and other Government Departments and give 
effect to the recommendations before them. 

His Kxcellencv said that, without a desire to influence the decision 
of the Board, he thought that if a Commission were appointed it would 
have to include representatives from other departments so that all the 
Questions involved in the inquiry would receive due consideration. If the 
matter were referred to the Director of Agriculture it would obviously be 
necessary for him to consult other departments and set up an inter-depart- 
mental committee presided over by himself. I'he difference between that 
and a Commission was that on a Commission the official representatives 
would have the advantage and benefit of unofficial colleagues wdio would 
bring to bear their local knowledge and experience wffiich might not be 
available to a departmental committee. 

Mr. C. V. Brayne remarked that a Commission wdth terms of reference 
such as the one proposed would be overloaded. Four or five distinct and 
different subjects were involved and the proposed Commission would pro- 
bably have to be as large as the Land Commission. If the work was to be 
done expeditiously and efficiently a small body of 3 to 4 members was the 
ideal. With regard to item (2) of the resolution, the organisation and 
c'o-ordinalion of the services concerned with the cultivation of paddy w^^uld 
automatically happen under the New Constitution and he doubted the use- 
fulness of a Commission anticipating that event. 

His Fxcellency suggested that the difficulty contemplated by Mr. Brayne 
could be averted by the Commission dividing itself into sub-committees to deal 
with the various groups of subjects. This was done with good results by the 
recent Ck^lonial Conference in London, upon which he was and, although 
they were a very large body, they had dealt wdth a considerable variety 
of subjects. In the .^amc way, if they appointed a Commission, the best 
way for it to conduct its operations w'ould be to divide itself into sub-com- 
mittees, the main Commission acting as a co-ordinating and general 
advisory body. 

The Colonial Secretary observed, in reply to further remarks by Mr. 
Senanayake, that the Commission would be in a position to recommend to 
(jovernmerit the order in which the desirable works ought to be taken up 
as the money became available. He suggested as a formal amendment 
the substitution of the words “the Government be requested to appoint a 
Commission” for the w^ords “that a Commission be appointed.” 

His LxcellenC}’ the Governor added that fhe Commission could adopt 
very much the same procedure as that followed by the Public Works 
Advisory Board. 

The Hon. Mr. W. A. dc Silva stated that it would be three years 
before the Commission concluded its labours, such w^as the case with the 
Landless Villagers Commission and others. He thought that if the Director 
of Agriculture would go into the recommendations of the sulxommittees 
and place his own proposals before Government some definite policy could 
be initiated. It was necessary that whatever w^as to be done should be 
undertaken without delay. This view’ was supported by Mr. A. A. Wickre- 
masinghe. 

Mr. L. Lord pointed out that the recommendations of the Food 
Products Committee were of necessity made with a view' to their considera- 
tion by a responsible Commission. They were by the conditions under 
which they were compiled of necessity incomplete. The sub-committees 
had not bad the benefit of the views of Irrigation and Revenue Officers. 
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Mr, T. Wallooppillai supported the resolution. 

Sir Marcus Fernando thought that only a Commission could 
judge between the recommendations that were essential and those 
that wene not. He feared that 'the adoption of the recommendations 
in their entirety was out of the question. If action on all were 
attempted at once the entire resources of the Island would be 
required to carry them out. To the most important effect should first be 
given. He agreed with Mr, Brayne that the question of co-ordination of 
the services, equally with that of anti-malarial measures, should be elimi- 
nated from the deliberations of the Commission. He supported the appoint- 
ment of a Commission because he thought that a start must be made 
without further delay. 

On the invitation of the President, the Director of Agriculture said 
that, if he was to undertake the work single-handed, he would have to ask 
permission to form a Commission himself. In the matter of water supply 
he would have to consult the Director of Irrigation; in regard to transport 
facilities the Railway authorities ; and in regard to marketing the Co-opera- 
tive Department. A Commission armed with the authority of Government 
was necessary. He had had no part in the recommendation that a Com- 
mission should be appointed, but he was very glad when the Food Products 
Corr^mittee took that line. 

The resolution was then put to the House and w^as carried, 36 voting for 
and 3 against. 

The suggested terms of reference were then put seriatim and were 
carrfed, with the exception of items (2) and (5) which were deleted. 

At the suggestion of Mr. A. A. Wickremasinghc the subject of rural 
agricultural education was accepted for inclusion in the terms of reference 
to the Commission. 

The Colonial Secretary suggested that item (6) means of communica- 
tion, might be included under the same sub-head as the marketing question. 

His Excellency concluded this discussion by stating that the exact 
terms of reference would be re-drafted in due form, « 

AGENDA ITEM No. 5. — THE CULTIVATION OF LARGE 
AREAS OF PADDY BY GOVERNMENT 

Attapattu Mudaliyar W. Samarasinghe moved the following resolution : 

That in the opinion of this Board it is desirable that appreciably 
large tracts of land should be cultivated with paddy by the Department 
of Agriculture, under varying conditions of climate, water supply, and 
health condition, so as to demonstrate the practicability of making th'e 
cultivation of paddy a remunerative industry. 

He said that, instead pf trying to improve paddy growing by mere 
instruction, the Department should, by taking up land and cultivating it, 
demonstrate the soundness of scientific theories. 

The Hon. Mr. D. S. Senanayake seconded the resolution and added 
tha^t the best way to get into touch with the goiya was by the creation of 
demonstration plots as suggested. 

His Excellency expressed sympathy with the principle of the resolu- 
tion and said that the Director of Agriculture had already expressed the 
opinion that demonstration should be given on the goiya’s land and this 
was in agreement with the principles of the motion. He did not approve 
of the phrase * ‘appreciably large tracts,” as Government was not organised 
to conduct agricultural operations on a large commercial scale. 

The Colonial Secretary suggested that the phrase “appreciably large 
tracts of land“ be amended to read “tracts of land of siiitable size.” 

This amendment was accepted by the mover and seconder, and the 
resolution so amended was carried. 
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AGENDA ITEM No. 6. — MEANS OF PROMOTING PADDY 

CULTIVATION 

On the suggestion of the President, Gate-Mudaliyar G. A. Goone- 
tilleke agreed that the following resolution which stood in his name be not 
debated but be referred to the proposed Commission as many of its 
suggestions were already included in the terms of reference of the Board’s 
Resolution on Paddy Cultivation. 

That Government should endeavour to promote intensive and extensive 
paddy cultivation by the following means : 

(1) Repairing or restoring all minor irrigation works now in disuse 
or disrepair ; clearing and maintaining in good order all channels, 
water-courses and elas under the superintendence of an officer 
of the Agricultural Department in collaboration with the chief 
headman. 

(2) Making it obligatory on owners of paddy fields to cultivate them 
by levying a rate or tax on uncultivated paddy fields : giving all 
Crown paddy land free to applicants for cultivation for a specified 
period ; if there are no applicants for Crown lands and the lands 
are extensive, by cultivating them under the direction of the Agri- 
cultural Department. 

(3) Buying up all available paddy, setting up rice mills at different 
('cntres and selling the rice to local merchants for retail sale at 
a lower rate than imported rice, fixing the maximum price. 

(4) (living every facility for transport by public conveyance. , 

(5) Spreading agricultural knowledge by training village lads with 
landed interests at an agricultural school free of charge, and 
appointing such trained men as field officers on a small monthly 
stipend (Rs. 20/- or thereabouts) to function under the direction 
and control of the Government Agent. 

(6) By having in each locality a model field cultivated under the 
direction of the Agricultural Department and an agricultural officer 
periodically visiting each field on a specified day to give demons- 
trations of improved methods of cultivation. 

(7) By giving public recognition in the shape of honorary ranks to 
those who are instrumental in bringing paddy land under cultiva- 
vation. 

(8) By directing the Agricultural Department to subordinate all non- 
urgent activities to an intensive campaign for paddy cultivation. 

(9) As the Farm School in the Southern Province has not turned out 
to be the success that was expected, that premises and appliances 
be used to give the vernacular school boys of the neighbourhood 
instruction in the cultivation of foodstuffs side by side with their 
usual school course, thus instilling into them from their childhood 
the means of developing their agricultural instinct. 

In closing the day’s proceedings. His Excellency the Governor expressed 
the hope that something definite and tangible would result from the work 
of the proposed Commission, He trusted that the deliberations of that day 
would not prove nugatory, but result in great benefit to the permanent 
population of the Island. A*ny help that Government could give would be 
given gladly within the limits of the resources of the State. Some of the 
items which the Commission would consider such as tenancy conditions 
would not need expenditure at all and he trusted the Commision would be 
able to send in an interim report dealing with that aspect of the problem. 

His Excellency thanked the members for their attendance and support. 

JOS. I. GNANAMUTTU, 
Secretary, 

Board of Agriculture, 


Peradeniya, October 28, 1930. 
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TEA RESEARCH INSTITUTE AND LONDON 

MARKET 

BOARD'S POLICY ON APPLICATIONS FOR 
EXPERIMENTS 

A meeting' oi the Board of the Tea Research Institute of Ceylon was 
held in the (r.O.H., Colombo, on Wednesday, October 1st, 1930. 

Present, — Mr. R. G. Coombe, (Chairman) , the Hon. Mr. D. S. Sena- 
nayakc, Mr. A. G. Baynham, Mr. F. F. Roe, Maj. H. Scoblc Nicholson, 
Messrs. J. D. Finch Noyes, ir. R. Whitby, John Horsfall, Jas. Forbes (Jnr.), 
T. B. Panabokke, R. R. Muras (Acling Assistant Secretary) and by invita- 
tion Dr. R. V. Norris (Director, Tea Research Institute). 

Letters regretting inability to be present at the meeting were received 
from the Colonial Treasurer and the Director of Agriculture. 

FINANCE 

Referring to the accounts to the end of August, the Chairman stated that 
he had gone carefully into the financial position to the end of the current 
year. He anticipated that there should be a small balaru'e in hand to carry 
forward to next year, after paying for all building work now nearing com- 
pletion.^ The second instalment of the loan from Government, he stated, had 
been paid a few days prior to the meeting. 

The accounts were approved without further comment. 

INCREASE OF TEA CESS 

A letter from the Colonial Secretary was read stating that the proposed 
alteration to the Ordinance had been approved by the F^xecutive (k)uncil, and 
a draft of the Ordinance was now being published in the “Gazette” prior to 
the matter coming up before the Legislative ('ouncil. * 

ESTIMATES SUB-COMMITTEE 

On the motion of the C hairman, the Board appointed the following to 
constitute a Sub-Committee, to consider the draft estimates for 1931 ; the 
Chairman, the Director, Tea Research Institute, the Superintendent, 
St. Coombs, Mr. F. F. Roc and Mr. John Horsfall. 

MEMBERS OF THE BOARD 

The thanks of the Board were recorded to Mr. A. S. Collett for his 
services during Mr. Finch Noyes’ absence. 

BUNGALOWS 

ArchiteePs Reports Nos. 7 5 and 76 . — ^The Director reported that two of 
the senior stall' bungalows had been taken over at the end of September, 
and Dr. Evans was being transferred to St. Coombs that week. It was 
anticipated that the two remaining bungalows would be l ompleted by the end 
of November. Progress was now' satisfactor/, and the work would be 
finished under the contract time. The contractors had also made good the 
defects in the Superintendent’s bungalow', and during the recent bad weather 
no further trouble from leaks had been experienced. 

ST. COOMBS ESTATE 

Lay-out of Grounds , — At the request of the Chairman, the Director 
informed the Board that he had been able, through the courtesy of the 
Director of Agriculture, to secure the advice and assistance of Mr, Parsons 
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In the laying out of the grounds. Mr. Parsons had already paid one visit 
and arrangements had been made for supplies of hedge cuttings, ornamental 
shrubs and trees. It was hoped to have the work completed before the 
Conference in February. 

The Chairman expressed the Board’s appreciation of the help given in 
this matter by the Director of Agriculture and Mr. Parsons. 

VISITING AGENT’S REPORT 

The (Hiairman explained that the present report had been made by 
Mr. Baillie-Hamilton owing to Mr. Ferguson’s absence on leave. The 
report was a satisiactory one and had been considered on the previous i\Ry 
by the Experimental Sub-C'ommittee. The minutes of this meeting were 
not yet available, but certain of the suggestions made would now be referred 
to the Board for consideration. 

Cart Road and Bridges , — The Chairman said the position in regard to 
the Mattakelle cart road was not altogether satisfactory. The Board had 
given an undertaking to maintain the road in good repair and the necessary 
steps to implicate this undertaking would be carried out as soon as the pre- 
sent abnormal heavy trallic, due to the building operations, was over. The 
Superintendent had been instructed to prepare estimates for the work. 

Nezv Clearings . — The C hairman reported that the Experimental Sub- 
(\)mmitu*e had supported the Visiting Agents’s suggestions that these 
clearings should be manured. 

The.C'hairman also called attention to Mr. Baillie-Hamilton’s suggestion 
that “A('acia Decurrens” should be planted out in the clearings. 
Mr. Ferguson was known not to favour the use of this tree, the Experi- 
mental Sub-C ommittee had in consequence recommended as a temporary 
measure that “'Pephrosia vogelli” should be put in pending further discus- 
sion of the point alter Mr. Ferguson’s return. Both Messrs. Forbes and 
Horsfall said that tlic;y had found “Acacia Deturrens” very satisfactory. 
After some discussion, the Board confirmed the recommendation of the 
Experimental Sub-C'omrnittee. 

Manurial Policy . — Referring to the question of manure generally, Major 
Scoble Nicholson suggested that competitive quotations should be obtained 
for manures required for the estate, and the Board supported this proposal. 

Mr. Roe asked at what time pruning mixture was applied and was 
informed by the Chairman that this was usually done about the time ot 
pruning. Several members referred to the possible advantage of applying 
pruning mixtures befoie pruning^. The Director,, replying to these questions, 
said there were at present available no definite data as to the best time to 
apply pruning mixtures. The question was an important one to which he 
had already called attention, and the matter would certainly receive the 
consideration of the Scientific Staff. 

Nurseries . — The Chairman called attention to the note in the current 
number of The Tea Quarterly des('ribing the condition found in the nursery 
beds at St. C'oombs, w^here 'there had been considerable trouble with 
unhealthy seedlings. The Director amplifying this note stressed that nc 
evidence of fungus and insect pests had been found, and the trouble seemed 
chiefly to be due to the moisture conditions in the higher part of the slopes. 
Applications of manure had not proved helpful but when the rains set in, 
conditions had much improved. Before this surface watering had been 
relatively ineffective owing to the nature of the soil which easily caked 
forming a hard pan. 
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Considerable quantities of plants would be required for further openings, 
and the Board discussed the question as to whether further nurseries should 
be laid down at St. Coombs, or efforts made to secure stumps from else- 
where. In this connexion it was pointed out that there were man> 
advantages in establishing nurseries in St. Coombs, particularly as this 
would facilitate the selection of suitable material for the experimental areas. 

The Board decided that nurseries should be established at St. Coombs, 
and asked the Visiting Agent and Superintendent to select a suitable site 
for these. 

TEAS FOR THE LONDON MARKET 

The Chairman stated the proposal that the Institute’s teas should be 
sold in London for a year had originated in a resolution proposed by 
Mr. P. G. Edwards, at a meeting of the Uva Planters’ Association, and had 
been passed on to the Parent Association. He had referred the proposal to 
both the Visiting Agent and Superintendent, who were both of the opinion 
that the present crop was too small to receive the same attention on the 
London market that it did on the local one — an opinion which, he personally 
and the other planting members of the Board were in agreement with. 

When the matter was discussed by the Planters' Association at its last 
Committee Meeting, he had expressed these views, emphasising at the same 
time that the Board would, he felt sure, be in sympathy with the proposal 
and that when the crop from the estate shewed a material increase would be 
prepared to reconsider the matter. 

The Chairman, continuing, reported that a few days prior to the meeting 
a letter had been received from Messrs. Geo. Steuart and Co. in the same 
connexion, which the Secretary would now read : 

Geo. Steuart & Co. , 
Colombo, September 16th, 1930. 

The Secretary, Tea Research Institute, Nuwara Eliya. 

Dear Sir, — ^With reference to the suggestion recently put forward 
by Major Edwards at a meeting of the Uva Planters’ Association, 
to the effect that teas suitable for the London market, as well as 
for the Colombo market, should be made at St. Coombs, we are 
instructed by the London Secretaries of the Standard Tea Company 
of Ceylon, Ltd., for which we act as local agents, to give full 
support to this proposal. 

The Standard Tea Company of Ceylon, Ltd., as a large London 
. Company and a subscriber to the Tea Research Scheme rather feels, 
we gather, that the .present tendency is to study local rather than 
London interests and perhaps you would be so good as to let us 
have your views on the subject.— We are, Dear Sir, Yours, 
faithfully. Geo. Steuart & Co. 

The Board supported the Chairman’s view that it was not in the interests 
of the Institute to give effect to the suggestion made in the Uva Planters’ 
Association’s resolution for the present. 

It was further decided that half chests* of the three principal grades 
should be sent to the Ceylon Association in London, with the request that 
reports should be obtained from the leading: brokers and buyers, connected 
with the London market. 

The Chairman further reported that he had been informed that about 
half of the present crop sold on the local market was exported to London, 
the major part of the balance being bought for export to Australia and 
America. 



SEWAGE DISPOSAL ESTIMATES 

, The Board conlirmed the’ C'hairinan’s action in sanctioning the revised 
estimates' drawn up on the advice of the Sanitary Engineer. 

ELECTRIC LIGHT AND POWER CABLES 

The Chairman requested the Board’s sanction for the expenditure for 
electric light and power cables at St. C'oornbs, viz; (1) Power House to 
Laboratory; (2) Continuation from Laboratory to senior staff bungalows ; 

(3) Power house to present junior staff bungalows ; and (4) Extension of 
No. (3) to additional junior staff bungalow site. 

The Board sanctioned the expenditure. 

FACTORY EXPERIMENTS 

The ("hairman said that several applications had now been received 
from firms and private individuals for the test of plant or systems of manu- 
facture at St. ('oombs Factory, and it was necessary for the Board to define 
its policy in dealing with such applications. The matter had been very fully 
tliscussed by the JCxperimental Sub-('(immittet^ which had decided to recom- 
mend to the Board the following procedure : 

(1) On receipt of such applications, the firrn or individual coni'erned 
shall be requested to give facilities to the Institute staff to visit a factory in 
which such plant or prof'ess is being worked and to take such observations as 
may seem nec'essary in order to assess the scope and valCie of the p.’-ocess. 
Such preliminary data will, of course, be confidential and not for publication. 

(2) The Institute staff will then report to the i^xperimental Sub- 
committee who will consider the application in detail and make a recom- 
mendation to the Board as to whether the proposals should be entertained or 
not. 

(3) The capital cost of installing any such plant should be met by the 
firm or individual desiring the lest to be carried out, and, in the event of 
the tests being unfavourable, the firm or individual may be required to 
remove the plant, and, if necessary, restore the original ('onditions. 

(4) In regard to all siu'h work, the Institute will retain full liberty to 
publish in The Tea Qvarierly or Institute Bulletins all data obtained 
whether favourable or otherwise. 

(5) In installing any such experimental plant it would seem desirable 
to obtain a certificate from the firm or individual concerned that the installa- 
tion as carrie‘d out meets their requirements in providing proper facilities for 
an adequate trial. 

After full discussion the Board approved the recommendation of the 
Experimental Sub-Committee. 

Experimental Machinery , — Reported that the two experimental rollers 
had now been shipped and were shortly expected in Ceylon. 

One bank of tats had been constructed and ^work on the roll breaker and 
drier w^as well advanced. It was expected the experimental machinery would 
be installed about the end of* the month. 

LABORATORIES 

Reported that notice had been given terminating the leases, of 
“Lindfield** and Mahagalla bungalows from December 31st, 1930, 

The Director reported that work on the Laboratory had been delayed 
by the non-arrival of the acid-proof piping. It was anticipated . that the 
building would be completed about the middle of Dee^ffnber, 
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STAFF 

Senior Scientific Staff, — The annual increments due to Dr. Norris, 
Mr, Eden and Dr. Evans were approved. 

Renewal of Dr, Evans' Agre^menU — Reported that Dr. Evans was 
proceeding on leave early next year, and that his present agreement termi- 
nated on September 5th, 1931. 

Resolved unanimously to renew Dr. Evans* agreement on the present 
terms for a further period of five years from September 6th, 1931. Decided 
that in the neW agreement, Dr. Evans’ official designation should be that of 
“Biochemist.” 

Junior Staff Provident Fund, — Reported that a simplified scheme for 
this fund was now under consideration and a further report would be 
submitted before the next meeting. 

N'ew Appomtmienis. — Reported that Mr. D. (i. de Zilva had been 
appointed as 2nd clerk as from September 18th. 

EMPIRE MARKETING BOARD 

The following letter from the Director of Agriculture was read : 

No. A2397, Department of Agriculture, 
Peradeniya, 17/21 July, 1930. 

(Grant to the T, R, 1, from the Empire Marketing Board.) 

Sir, — Adverting to correspondence ending with my letter 
No. A2115 of May 14th, 1929, 1 have the honour to forward here- 
with a copy of a letter received from Government on the subject of 
grant to the Tea Research Institute from the Empire Marketing 
Board. — I am, Sir, Your obedient servant, (Sgd.) W. Youngman, 
Director of Agriculture. 

The Director, Tea Research Institute of C'eyloii, 

Nuwara Eliya. 


No. A. 2/30, Colonial Secretary’s Office, 
Colombo, July 15th, 1930. 

(Grant to the T, R. 1. from the Empire Marketing Board.) 

Sir, — With reference to your report No. A2395 of the 4th Februatiry, 
1930, on the above subject, 1 am directed to forward herewith for 
your information a copy of despatch No.^ 303 of the 13th June, 
1930, and its enclosures received from the Secretary of State for 
the Colonies, and to request you to inform the Tea Research 
Institute of the sanction by the Empire Marketing Board of a 
capital grant not exceeding £1,000 to the Institute for the purchase 
of machinery and plant for the factory, payment to be claimed 
througii this Government on detailed vouchers shewing the 
machinery, etc,, purchased. 
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2. As reg^arcls tlio Institute’s application for ^rant of £2,000 a year 
for three years for an invtsti^ation of the biological control of 
insect pests of tea and other crops you may inform them that the 
matter is still under consideration. — I am, Sir, Your obedient 
servant, (Sgcl) J. C. Jansz, for Colonial Secretary. 

The Director of Agriculture, 

Peradeniya. 

Reported that no further information had been received in regard to 
the application for a grant for parasite work. 

TEA RESEARCH CONFERENCE 

On the suggestion of the Chairman, the following Sub-Committee was 
appointed to make arrangements for the T. R.I. ('onference: 

The Dire<'tor, the Chairman, Mr. P'orbes (Jnr.), and Mr. Huntley 
Wilkinson. 

Attention was ('ailed by Mr. Baynham to the fat't that the Census had 
now been fixed for P'ebruary 26th and 27th, and it might therefore be 
necessary to change the date of the Conference. 

CONTRACT FOR JUNIOR STAFF BUNGALOWS 

The Board ('onfirmed the action of the Chairman in allottilig t(? 
Messrs. Hemachandra and Co., the contract for the ('onstruction of Nos. 5 
and 6 junior staff bungalows. 

The meeting terminated with a vote of thanks to the Chair. 



DEPARTMENTAL NOTES 


PROGRESS REPORT OF THE EXPERIMENT 
STATION, PERADENIYA 


FOR THE MONTHS OF .NOVEMBER AND 
DECEMBER, 1930 

TEA 

A further thinning- of the Albizzias in plot 150 was undertaken in 
December as it is not intended to lop these trees in future. The 
trees were uprooted with a. monkey jak. 


RUBBER 

lirowft Bast 

rti December an examination was made of sixty-one trees which had been 
treated for brown bast in 1926. 

The trees can be divided into three classes according to their present 
condition: 

1. IVees of which the treated area cannot be tapped again on account 
of uneven renewal, numerous large nodules, large wounds, deep 
grooves etc : 10 trees or 16% of the number treated. 

2. 'Frees of which the treated surface can be tapped, but with difficulty : 
17 trees, or 28% of the number , treated. 

3. Trees of which the treated area can be tapped again wUhoul diffi- 
culty : 34 trees, or 56% of the number treated. 

In none of the above trees has the treated surface yet been tapped again 
and it is therefore not possible to give an opinion on the principal criterion 
of success, j.e., whether the disease re-appears on the principal criterion 
IS tapped. In some cases there are indications that the disease is stiF 
present in the renewed bark. It is thought that in some instances the 
excessively uneven surface that has resulted from treatm-ent might have been 
avoided to some extent by taking greater care not to scrape down to the 
wood, and by the subsequent regular removal of nodules while 
they were still small. These points are now receiving greater attention. It 
is. also probable that in some of the trees wffiich now^ exhibit an untappable 
surface the disease was present in a fairly advanced state before treatment 
was undertaken. It is clear that early and regular treatment followed by 
periodic removal of nodules is essential if losses are to be avoided. 

The Rejuvenation Experiment 

Plot 2 of this experiment is now in its secorid and last year of tapping. 
The two cuts were due to be changed over to the other side at the end of 
the first year. In some cases, however, the cuts had already been changed 
over as the first cuts had gone dry, and in some cases these second cuts 
had also gone dry. In the latter contingency tapping has been resumed 
on the first cuts, and thereafter whichever cuts have latex are tapped. 
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A point which has not received previous attention in this rejuvenation 
experiment is the rubber content of the latex from the trees under intensive 
tapping. The figures for the first year are given below : 



Plot and Treatment. 

No. of grammes of dry 
rubber in 100 c.c. of latex. 

1 . 

Daily tapping on two half-spiral 
cuts. Bark consumption 2 inches 



per month 

23*57 

2. 

Daily tapping on two half-spiral 
cuts. Bark consumption 1 | inches 



per month. 

24 44 

3. 

Daily tapping on two half-spiral 



per month. 

27*35 

4. 

Tapping daily on alternate months 
with 1,^ in. bark consumption 



per lapping month. 

3T47 


cuts. Bark consumption Ij^inch. 

It will be seen that the rubber content of latex is in all cases lower than 
normal and that it is lowest in the plots where the tapping is most severe 
and bark consumption is largest. 

The New Avenue Rubber Manurial Experiment 

'Fhe second annual application of manures was made in December 
at'cording to plan. ‘ • 

Tapping of Budded Rubber, Plot 164 

In May, 1930 tapping of 90 budded trees at three different heights was 
started. Thirty trees are tapped at 5 feet from the ground, thirty at 3 feet, 
and thirty at 1 foot. The trees comprise twelve small clones. 

Yields for the first 6 months of tapping are as follows : 

Height of tapping (irammes of dry rubber per tree 

for 6 months, May Ist to 
October 31st, 1930. 

5 feet ... ... 392*5 

3 feet ... ... 436*4 

1 foot ... ... 483 0 

It will be seen that these figures indicate an increased yield as the cut 
gets nearer the base, though probably not such a sharp increase as is found 
in seedling rubber. It has been stated in Malaya that the yield from a cut 
approaching the point of union of slock and scion is negligible. Experiments 
in the Dutch East Indies indicate that the optimum tapping height varies 
with the clone. When longer records are available from these trees the 
figures will be compared in detail with figures from other countries. 

CACAO 

The cacao crop matured rather earlier than usual and, as always, 
absorbed all available labour in November. The crop was a large one but 
pod disease, as well as helopeltts, was much worse than usual and the pro- 
portion of black cacao will be unusually high. 

During November visits were paid to the following cacao estates in 
connection with cacao selection work : Katugastota Estate, Kondesalle 
Estate, Pallekelly Group, Rajawella Estate, and Maria Estate. Thirty-nine 
trees have been selected for recording of individual yields on these estates, 
and pod records are being maintained by the Superintendents from November 
1st, 1930. Sixty^-nine trees on the Experiment Station w^ere also selected 
for the same purpose and similar records are being kept from November 1st. 
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In December all the trees bearing* pods in the Economic Collection 
cacao plots were examined and those trees not bearing* pods true to the 
desired type were cut out. They will be replaced with budded plants of the 
desired type. 

In eight out of the nine plots planted one or more trees were found 
bearing pods typical of the variety to which the plots are allotted. All 
vacancies are already planted with seedlings and these will be budded when 
large enough. 

GREEN manures AND COVER PLANTS 

In the Iriyagama Division a parasitic Cuscata was observed growing on 
Calopogomum mucunoides. The parasite had spread from a piece of waste 
land. 

FRUIT 

Two lines of work on grape fruit have been decided upf>n : 

1. A field test of the varieties already imported. This will entail con- 
siderable propagation of plants by budding on the same type of 
stock — probably pumelo, as these stocks are most easily obtainable 
in quantity. 

2. A test of four different stocks for grape fruit viz., pumelo, Seville 
orange, grape fruit and nattaran lemon. Seed of the latter variety 
has not yet been obtained but nursery beds of the other three 
have been laid down. 

A spraying experiment was started by the Mycologist on young imported 
grape fruit plants in December. Fifteen trees are being used and these are 
divided into three groups as follows : 

5 trees sprayed with \% sulfinette weekly. 

5 trees sprayed with \% sulfinette fortnightly. 

5 trees control (unsprayed). 

Notes on the incidence of diseases and pests on (jach tree were made by 
the Mycologist before starting the experiment. 

OIL YIELDING TREES 

The recent planting of Taraktogenos Ktirzii and Aleurites montana in the 


terraced valley has been very successful. No vacancies have occurred among 
the Taraktogenos and only six in the Aleurites. The final number o^' trees 
growing at the end of the year was as follows : 

Taraktogenos Kurzii in block A, ... 132 

,. ,, in block C, ... 133 

• 

Total 265 

Aleurites montana in block B, ... 30 


Sixty-one seeds of Aleurites montana from the only tree in bearing on 
the station were sown in bamboo pots on November 3rd and the.se seeds 
began to germinate about six weeks later. The seedlings will be used for 
planting in further holes prepared in block B of the terraced vallev. 

THE ANNUAL ECONOMIC AREA 

It was decided in November to discontinue the nitrification experiment 
w^hich has been in progress for three ye^rs in the five quarter-acre plots of 
this area. Consequently the sugar cane and Tephrosia Candida u.sed for 
this expef-imerit were uprooted in December, It is proposed- next year to 
grtiw: :an -abre of sorghum for cdttte food: in .part .’Pf the .area whici) yill be 
rettdercSdr-'yac^t* - V' ^ : r — - , 
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TUBERS 

Six varieties of cassava which arc being* maintaijicd for stock purposes 
were dug* in plots 19 B and C after replanting* cuttings in plot 18 D. 

THE IRIYAGAMA DIVISION 

Favourable planting weather continued during November and budded 
stumps were planted out continuously in areas 2 and 7 as the buds sprouted. 
At the end of that month there were only a few plants still to go out in 
area 2 and a rather larger number in area 7, for which the budding was 
done later. The continuance of good planting weather was considered 
doubtful and it was decided to complete the planting in both areas whether 
the buds had sprouted or not. This decision prove I extremely fortunate as 
December was exceedingly dry and no planting would have been possible. 

A consignment of 103 budded stumps of AVROS 256 was received 
in November and these wi re planted in good weather. Sixty plants were 
planted in the plots allotted to this clone in area 7, while the remaining 
forty-three were planted in the nursery for budwood multiplication. The 
stumps arrived in excellent condition. 

All the young budded plants in areas 2 and 7 were manured with 
sulphate of ammonia at the rate of J lb. per plant. <. 

Over the greater part of the land not yet included in any area the 
young rubber trees were uprooted in November. Although it might* have 
been possible to bud these trees next year there are a fair number of vacancies 
and it was thought that the difference in size of stocks used to fill these 
vacancies and the larger original trees would be so great as to vitiate 
comparison. 

In area 3 it was observed that the buds of some clones appeared to 
shoot much more rapidly than others and it was decided to test this point 
by counting the number of buds of the original budding which had shot 
exactly five months after budding. At the end of December only six clones 
had passed the five-month period. The results in these clones were as 


follows : 


Clone 

Percentage of buds of the original 
budding which had sprouted five 


months after budding. 

H 2 

64-6 

H 401 

31*3 

H 439 

... . 830 

U. D. 24 

580 

M 162 

50*0 

H C 34 

750 

I'he size of all the stocks was 

much the same and as there w^as little 

dilTerence between the actual five-month periods in each case the differences 
cannot be ascribed to weather conditions. The condition of the budwood 

doubtless varied, but this would be 

more likely to affect the percentage of 

successes obtained than the rate of sprouting of successfully budded plants. 


The indication is that quick sprouting is a clonal characteristic. 

T. H. HOLLAND, 
Manager, 

Experiment Station, 
Peradeniya. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 3l8t JANUARY, 1931 




No. of 






Province, &c. 

Disease 

Cases up 
to Date 
since 

Fresh 

Cases 

Reco- 

veries 

m 

Xi 

' s 

Bal- 

ance 

111 

No. 

Shot 



Jan. 1st 



i ® 




1931 







Kinderpest 

47 

47 

3 

29 

12 

3 


Koot-and-mouth disease 

20 

20 



20 

... 

Western 

Anthrax 

Rabies 

Piroplasmosis 

1 

1 * 

... 

• • • 

... 

... 


Kinaerpest 

Foot-and-mouth disease 

56 

56 

24 

... 

32 

... 

Colombo 

Municipality 

Anthrax 

Rabies 

Haemorrhagic 

1 

It 


1 

... 

... 


Septicaemia 



... 





Black Quarter 

... 



... 




Itovine Tuberculosis 



... 




Cattle Quarantine 

Rinderpest 

Foot-and-mouth disease 

... 

... 

... 

... 



Station 

Anthrax 








(Sheep and Goats) 

24 

24 

... 

24 


... 


Rinderpest 

Foot-and-mouth disease 







Centr9l 

Anthrax (.Sheep) 

VFREE 







Piroplasmosis 

Rabies (Oogs) 

J 







Rinderpest 



93 



... 

Southern 

Foot-'ind -mouth disease 
Anthrax 

143 

143 


50 

... 


Rabies (Dogs) 

-- 


.... 





Rinderpest 

Foot-and-mouth disease 







Northern 

Anthrax 

Vfree 


• 



i 


Black Quartet- 
Rabies (Dogs) 

I 






Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

[free 



1 




; 


Rinderpest 

Foot-and-mouth disease 

UI5 

iU3 

1T~ 

; 

12 

106 

North-Western 

Anthrax 

Pleuro-Pneiimonia 



... 


... 

... 


(in Goats) 

... 



! 

... 

... 

North-Central 

• 

Rinderpest 

Foot-and-mouth disease , 
Anthrax 

1021 

1021 

81 

875 I 

i 

.T. ' 

65 



kinderpest 




... j 



Uva 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

1 

1 

1 


... 

... 


Rinderpest 




1 



Sabaragamuiva 

Foot-and-mouth disease 
Anthrax 

Piroplasmosis 

1 

1 


;;; 

1 



Rabies (Dogs) 

1 

1 


... 


1 


* (A cow ). t ( a cow ). 


G. V. S. Office, 

Oolombo, 9th February, 1931. ' O, W. STUEGESS, 

Government Veterijiary Huriteon. 
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METEOROLOGICAL REPORT 


JANUARY, t93f 




Temperature 

Humidity 


Rainfall 

station 

Mean 

Maximum 

l;if- 

fcrcrice 

from 

AverajSe 

Mean 

Minimum 

r>if- 

fercncfc 

from 

Average 

Ci 

Night (from 
Minimum) 

.Amount 

Cloud 

c 

o 

B 

< 

.’St ^ 
0 


Difference 

from 

Average 


o 




% 

% 


Inohes 


IncliC'S 

Colombo 

871 

+ 12 

72‘6 

+ 14 

71 

88 

5 6 

475 

11 

+ 

035 

Puttalam 

84*8 

+ 0 3 

700 

+ 07 

74 

95 

6*2 

4‘44 

11 

+ 

166 

Mannar 

84'] 

+ ri 

74'3 

+ 07 

74 

86 

5'6 

415 

12 

+ 

1*34 

Jaffna 

821 

+ 0 4 

70*9 

- IT 

77 

93 

5‘4 

7-47 

12 

+ 

479 

Trincomalee - 

805 

-0-3 

74 7 

+ 0 4 

79 

86 

ri 

20 67 

14 

+ 1402 

Batticaloa 

809 

-0-3 

73'5 

+ 0*6 

81 

90 

T9 

16-99 

19 

+ 

674 

Hambantota - 

84'9 

+ 07 

727 

+ 03 

76 

90 

5 0 

6-67 

11 

+ 

3 28 

Galle 

832 

-O’l 

73 3 

+ 06 

80 

95 

67 

910 

15 

+ 

495 

Ratnapura 

88-3 

+ r4 

72 5 

+ 0‘8 

74 

95 

64 

909 

17 

+ 

3’54 

A'pura 

82-4 

- 1 8 

68 ‘4 

-04 

78 

92 

6'4 

8 32 

9 

+ 

477 

Kurunegala - 

86-3 

+ 05 

711 

+ 16 

72 

90 

68 

6 00 

11 

f 

2’19 

Kandy 

817 

+ 04 

67'9 

+ r4 

70 

87 

61 

7-86 

15 

+ 

2 52 

Badulla 

73‘6 

0 7 

646 

+ \3 

72 

96 

74 

12 sa 

19 

+ 

2^95 

Diyatalavva - 

7r6 

+ 04 

58’3 

+ 1*2 

84 

97 

77 

941 

18 

+ 

3 46 

Hakgala 

66 5 

-0 6 

52'5| 

+ 17 

88 1 

91 

5‘6 

19 30 

21 

+ 

979 

N^Eliya 

68' 1 

+ 1-8; 

48-4j 

+ 1*9 

75 

93 

60 

9 58 

16 

i 

+ 

38 1 


The rainfall of January was on the whole above average, though small 
deficits were frequent on the western side. 

'File excess in the -total for the month was well marked throughout the 
N.I\, K.l\, and S.P., in the northern half of Uva and the eastern half 
of the C.P, In the N.C.P. it was consistent, but not of great amount. 
Small deficits predominated in the \V,F, and Sab., in the southern parts 
i;f the X.W.P. and Uva, and in parts of the C.P. 

1'he highest totals were 44 05 inches at St. Martin’s (Upper), 43*17 
at Hendon and 4T56 at Ledgerwatte. The lowest was 1’87 al Herna 
(X.W.P. ). 

The heaviest rain occurred during the middle of the month, notably from 
the 12th to 18th, when falls of over 5 inches in a day wert' far too common 
to mention individually. Falls of over 8 inches in a day w^ere recorded at 
Kiran and Kirimutty (on the east coast, north of Batticaloa) on the 14th, 
and falls of over 7 inches at St. Martin’s (Rangalla) and Tirrukovil. From 
the 23rd onwards very little rain was recorded anvwdieie. 

Temperatures were on the whole above average, though there was a 
general fall in night temperatures at the end of the month, and the Niiwara 
Kliya minimum in air got down} to 3T5® on the 31st. 

The average wind movement for the month w as slight K above average 
at all stations, though there was little to report in the way of gusts of 
exceptional violence. Humidity did not differ greatly from average, but the 
amount of cloudiness was consistently above average and the duration of 
bright sunshine as consistently below. 

A. J. BAMFORD, 
Superintendent, Observatory. 









SS88888SSS8 2 g S 8 88 8 88 8 8 8 88 8 

^ Opoo*-NNNo»^oo»**o©oc©o«i-iwoog?t^fNoOej 


. u^e 

o th 2 


4) 

= ii 


: '!§ :£§ 


c 

a 

.O 


tUD 

C 


a 

U 


SI 

•P4 

C 

0) 

tJ 

(d 

fa 

a. 


^ E iS 

^ j: c 
v t: « 


E 


c 5 

tfl « 3 
T3 3 ,Q 

'Tk 


"S i -sl> 

W S R " 


XI TJ 
^ C 


2?. « 

S;=^£ 

n: 2 « w S J 

(/; 0 3 .2 h 

0 S'"-! 

I 0 •- § w o ± fc 


5§ 


w o 

a:H 


^ I--'* .3 

U3 . ‘C u? .-S 

^ 2 i: ttJ 3 

1 lii-^i 

ic 


I 

ftl 

s- 

,jj 

S 

e 

o 

CQ 


o 

ft; 


8 SS 8 S 888 S^ 

o c4 e o n le i> e M 


.Sg 

“I 


I I I I 1^ M i if 


^8 

ON 


r-t r 


u 


■£ w 
. ^ 

^ £.2 

oO CK £ 

41 


w c « 

0)^ o. 
aS 


w 

H 


O u 


x: cS 
O VJ5 0) 
a, - u5’’5 

E ^ « 

E u Q- k- 

Ou- tfi 

0 ct 
*0 ^ X> -3 


£ 

:h 


ts . 

E> 


I 


« 41 T-i r jj « 

cc^'OTJ i; a; E 3 
•z:^B5iut/irto 


(V t, 

a 4'* 
Jx: 
cn U 


3 3 1^. 
3 ^ V 5 ^ 

a « E 3 

S S o| V 

_ , _ 2 2 ' 

l,3<L *--5 

.v(C^40000oi2'>3.‘2 0^fc'&.^^K^^‘5JJW — 

- §.“ S^CDaQu I e £ ££ S-|-5.- g-g-l'C 5 g 

' "'OO uuooS3:SSO(£e.e: 


a C 


r- ■' TJ 4) ^ w 

•E !/lO 

C *3 C ^ 4) 
^ P3 3 ^ T 
< 'r c« 1 4' 

3 = "! ‘^' 


J « 

« c 

a ca 


Ic 

il 

A 0) 

til *> 

ic5 


2 


. 4) t 
-i; R 


. •« U « w W 

I < < u o u 


a]5 cxc 
,L E «iS V. 

1, 3 a 4 

U Q. o 

!- £■?■“ 

. r< •> - 


? 0 4 ^ B- ^ ^ E n “ ^ — 
XC1.""4)Q. 

C3CJh 'xcofftriS 


S§SS®io[2®<n^®S§§§§§§ 

r>NU50©NoO©C'CM»-<r' 


? 2 IkCXJ ” 
^ « pL, 

E 


w a 

(/) a 

< 


ggiKKggcoog 


(CO o ^ f 


>0 r N c © c 


3 O 


C4 

Q. 


(U 

4) 

VJ 


iiSSggggg 

cc ec iR ir, cc cc w 


c o 

=88 


fcfc ►fcfc *fc 

a a 0- a * a 


lA V) 

^ fc/i o 


8.5 

at: 


w: ► o . 


‘2 fit; 


81 


g -c 

^ o .5 

ftJftj jj 


S 


H ^ 


c 

3 

u 


ess 

S^§g 

^ a y 

' lA 3 y 


x§ 

y;? 

2^ 


a 

•S 

A 

Q 


a 

O 

© 

0 , 


.I|'P?C 

3 c 4) ; 


a 

U 


li II I i| 

,^il§iilLql|l|li |i«illll| 

i ?gw=Sa 3 ^§ 5 C^^^«”Ssi’S«'S«cK> 

cB«^ oS»- A '^iScs'otay aS 


rsi S 4>*2HS 

•5E^.S^j2§g 2^*5 I « 
5 S - 2^ M^p 2.2 iS .>.*s g 113 3 


■g 

'§ 

»a 

il 

, 3 O.E. 


= £ 

-.2 S 

J 'c (t 


l^'.isf 

® e « £ 3 


y E £^ 
.E-i y a 


.S‘2‘3c §5 „ 


X 

o2.?WOOOO 



i®««S i 

||o||||oooQ||||||ol liniUlla « 


wfH .E '5 '« 3 

2 t = c c E ¥“ 

4itA n4>5a*®C! 
C/5!£»>CUCL(52c3 

^ ra S i-t •- rL 

« 0 '< *3 « is 

^ 2 iS B 5 Jj 2 

; 03 2 B J “ 



_ _ a a^ 

3«£a'aV(B‘£g<d 

nuooSz££^ 


The 


Tropical Agriculturist 

March 1931 

EDITORIAL 

QUININE 



HE present year marks the tercentenary of the introduc- 
tion of the use of quinine from the New World to tlie 


Old. 


The medicinal properties of the bark of the 
Cinchona i)lant were knowm to the inh:il)itants of South America 
long before they were learnt from them by the Jesuit Missionaries. 
The bark of the plants became known to Europeans as Jesuits’ 
bark because it was through the Jesuit i)riests that it was 
obtained by those adventurous spirits who visited the fields of 
Spani.sh Conquest in South America. It was through such 
channels that Jesuits’ or Peruvian bark first found its way to 
Europe in 1630 . So common w'as malaria in Euro[)e at this time 
that the regtdar method of purchase the prophylactic wms by 
putting gold in one scale pan and its w'cight of bark in the other. 
The Cinchona shrub was introduced to the East at a much later 
date after its therapeutic value had become established in Europe. 
It was Sir Clements Markham who in 1861 first sent seeds of the 
Cinchona plant to Ceylon and in the following year a consignment 
of plants was sent to the East through Kew and were distributed 
to Hakgala and India. 
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Ten years after its introduction the plant had established 
itself as a crop of considerable importance in the upland regions 
of Ceylon. From this time forward Cinchona in Ceylon presented 
that succession of phases that has marked others of our crops — 
demand at high prices, disease, neglect and disappearance. 
At this stage the Dutch came forward with the intensive applica- 
tion of scientific methods and State control. They trebled the 
yield of quinine from the bark, largely by the application of 
methods of multiplication by grafting from high-yielding shrubs, 
until to-day the world’s chief supplies of quinine come from Java. 
The once famous Cinchona forests of South America have now 
lost their importance. India however under State control 
produces a considerable quantity of Cinchona bark for her own 
consumption. Prom this quinine and other products are produced 
to the value of some five and a half lakhs annually, d'hese 
products are made readily available to the people as a malaria 
specific, being cheaply distributed through the post office and 
purchasable at a low price wherever one can obtain a postage 
stamp. Science, however, today has advanced the production of 
quinine to a stage when synthetic products are u{)on the markets 
and the article from natural sources may before long share the 
fate of indigo. 

For the present however if the State, as in Bengal, can 
provide from natural sources at a cheap rate a* supply of quinine 
for its malaria-stricken population, it is its duty to do so. In this 
issue will be found on another page the report of this industry in 
Bengal. 
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ALTERNATIVE GREEN MANURE PLANTS 

T. H. HOLLAND, DIP. AGRIC. (WYE), 

MANAGER, EXPERIMENT STATION, PERADENIYA 

N P2W leg-iiminous plants are frequently tried on the 
Experiment Station, Peradeniya, and though their 
growth and behaviour may he satisfactory they may 
a[)pear to have no special claim to be considered 
superior to the better known plants in general use for the purposes 
for which the new plants appear suitable, d'he word '‘new*’ in 
this ('onnex'tion must be taken to include |)lants not widely used as 
green manure or cover plants in Ceylon. 

Every now and then, however, an estate suj)erintendent 
reports that he sets a high value on a plant which possibly has not 
ai)peared at Peradeniya to have any special merit and has not 
attracted any wides|)read interest. It may be in some cases that 
the plant in question is especially suitable for the [)articular 
conditions found on that estate, or it may be that the superinten- 
dent has taken a personal fancy to the plant ! In any case it is 
always a good thing to have a second string to one^s bow and to 
know that there are serviceable alternatives to the plants 
commonly used. ^ The follovvang plants apj>ear to have some 
promise, and seed is available in limiteil quantities from the 
Experiment vStalion, Peradeniya, or from the Central Seed vStore, 
Peradeniya. It may be mentioned that the uses of all these plants 
are fully discussed in Section II of the Manual of (ireen Manuring 
which is awaiting publication. Multiplication of seed of most of 
these plants would be an easy matter should a demand arise. 

TREES 

Cassia didymohotrya , — This small l(^guminous tree has given 
satisfaction at least to two estates in Dimbula. It is easily 
propagated from seed, and furnishes a good weight of loppings 
which are rich in mineral constituents. At Peradeniya growth is 
more rajn’d and apt to he straggly. In any case young })lants 
should be staked. 

Denis microphylla . — This is now a very popular shade tree 
for tea and coffee in Java. It is suitable only for mid and low- 
country. It is reported to grow rapidly, stand wind well, and to 
be immune to a considerable extent from pests and diseases. The 
tree is reported to be giving satisfaction on vSirikandura Estate, 
Matugama. Seed was recently imported by the Central Seed 
vStore, Peradeniya. 
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Dalber^ia assamica . — This tree which gives a light shade and 
considerably resembles Albizcm moluccana has made very rapid 
and healthy growth at Peradeniya. 

BUSH PLANTS 

Crotalaria brownei . — It is not claimed that this plant is 
superior to Crotalaria anagyroides or C. tisaramoensis, but recent 
trials show vigorous growth and the possibility of a useful supply 
of green material in the young stages. A limited quantity of seed 
is available. 

1) esmodium cephaloies . — This indigenous plant has a spread- 
ing habit and may j)rove useful for lopping, d'he first plants 
grown produced an abundance of seed and some of this will be 
used for multiplication in the next rains. 

Desmodiuni gyroidcs . — This erect plant has been grown for 
some years on the station hut has not yet attracted much attention. 
It provides, however, a good weight of green material and stands 
lopping at least better than the Crotalarias. 

Jndigofera stiff ruiicosa. — This plant very much resembles 
Iniiigofera arrccta which is fairly well known. It can be easily 
distinguished from that plant by its seed pods which are curved 
instead of straight. Its habit is perhaps slightly more spreading 
than /. arrecta. 

Tephrosia lincioria . — This plant is very easily grown at 
Peradeniya and gives a satisfactory light even cover. The weight 
of green material afforded is less than that available from 
T. Candida or T. vogelii. 

Tephrosia vogelii. — This plant has achieved some popularity 
in a few districts but has possibly not yet received as much 
attention as it deserves. It has some resemblance to T. Candida 
(Koga medelloa) but can be very easily distinguished by its seed 
pods which are much larger, very hairy, and have a texture 
resembling that of a veloor hat. At Peradeniya it is indicated 
that the production of gfeen material is more prolific in the young 
stages but the life of the plant is shorter than that of T. Candida. 
The great f)oint in its favour is that the seed pods are much less 
liable to insect attack than those of T. Candida. 

CREEPERS 

Dunbaria heynei . — This indigenous creeper forms a very 
satisfactory cover where it is found to be growing spontaneously. 
It has been found mo.st satisfactory in young rubber on the 
Kegalle Experiment Station. 

Pueraria phaseoloides.— This creeper is perhaps better known 
under the name of Pueraria javanica. It forms a heavy cover at 
Peradeniya and seeds prolifically. 
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THE CINCHONA INDUSTRY IN 
BENGAL^^ 

1. General, — Althoug^h the interests of public health, in so far as these 
are dependent on quinine supplies and their distribution, cannot be shown 
to have been advanced far during the year, and although the correlation 
<d suppply and demand in this market presents its old-time difficulties, the 
yt‘ar has been a favourable one indet^d for the Cinchona Department. A 
season exceptionally well suited to the growth of established Cinchona with 
a bumper bark harvest and steady progress in the factory is reflected in 
a('('ounts which are at once a vindication of past policy and a pointer to 
what may be expected from its continuance in the fields of Cinc'hona and 
(Juinine production. 

But we have bevn working under favoured c'onditions, and to the year’s 
sut'c'ess sound plantation management and fortunate climatic conditions 
have not alone contributed. 

yuinine holds a position unique in a world of surplus commodities. 
I^'or a st*ries of years the pric'e of the drug has remained unaffected by all 
those factors whii h have* been operating in other fields. In 1926 Rs. 18 
was fixed by the Rina Burc*au as the price at which its product should be 
rc‘leased, and the* power of those who guide supply in this, commodity may 
be gaugi'd from the fac t that fluctuations in price* have reflected little niore 
llian dH1Vic‘nc'es in exc'hange values during the intervening- period. W’hen 
it is r(‘alis(xl that overproduc'tion in quinine is as marked as it is where 
some of the world’s staple commodities are concerned the question may 
well be asked how cjuinine escapes effects so evident elsewhere. The* 
answer is that while* it is being produced in quantity in excess of the world’s 
dt‘mand stoc'ks are still well below real world requirements as measured by 
health standards, ainl both price and production remain under a control 
which, called for and welcomed by the industry itself is now loyally sup- 
ported as in its best interest and as the only means of maintaining its steady 
c‘c'()n()mic development. 

W(* are here, therefore, dealing with production under control. In 
c ases of overproduction the absence of control does not require in these 
times to have its c*fl[\*cts demonstrated. We see them in the rates for tea, 
rubber and tin, to mi'iition three important eastern products only, falling 
to a point that makes the less well-managed concerns go to the wall. 
Pric'cs, indeed, in some cases have reached a point beyond which the 
industries continue only in the hope of better tjmes and because of the dis- 
organization and difficulty of reorganization that w’ould follow a disruption 
of labour forces. 

That it is otherwise in the Cinchona and Quinine industries has been 
to the benefit of all concerned in these different trade time's, and if the* 
Cinchona Department can w ith others reg^ret the restricted use of its product 
it can }et rejoice in the guidance the industry has and congratulate itself 
in escaping the depression so .evident elsewhere. For here both price and 
production are steady, the former because, in spite of much that is said 
to the contrary, it is not greatly in excess of costs, the latter because the 
product remains unaffected by long storage and the industry can afford to 
await a time when effective yearly demand will more nearly balance, if not 
exceed, yearly harvests. 

* From the Sixty-Eighth Annual Report of the Govt?rnmcnt Cinchona Plantations and 
Factory in Bengal for the year 1929-30. 
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The reasons for such streng-th in this industry are interesting. Poli- 
tical causes have determined that in the areas ot South America where 
the plants are native, labour cannot be organised to develop and maintain 
a Cinchona industry thriving as it would thrive nowhere else, and outside 
its native limits the plant takes unkindly to generally prevailing climatic 
and soil conditions. They are chance coincidences that the one area of the 
world outside America most suitable for this cultivation should be limited 
to two large islands in the Malayan Archipelago, that both these islands 
should be governed by a single Power and that this Power should be that 
which, above all other European, has shown powans of co-operation in 
production and marketing and an ability equal to the best in matters of 
the scientific organization and development of land industries. With these 
considerations for backing the result does not surprise and we find an 
industry standing up against world economic' disruption as nc^ other industry 
is standing. 

The steadiness of price might indicate monopolistic influence; indeed 
it is to this that it is usually ascribed, and yet the only monopoly the Dutch 
have has been determined for them by the fact that quinine, the Cinchona 
alkaloid easiest of production in their possessions, is also the one most 
favoured as a febrifuge by the medical world. Were it otherwise the 
history of the campaign against malaria might read very different to what 
it does. 'I'he favciur that quinine enjoys above others may r(*st on well 
found clinical experience but it is not the only alkaloid nor is it thi‘ only 
useful one, and, strict adherence to it has directed the effort against 
malaria in a way that is, perhaps, too little understood. Quinine is, and, 
till South America is more settled politically, must always remain a Dutch 
Eastern product. No other knenvn part of the world can compede with java. 
Its climatic and soil conditions give it advantages unknown elsewhere so 
far as the particular alkaloid quinine is c'oncerned. Hut the prefcutuice 
show’ll for quinine has determinf‘d more than has anything else the* limita- 
tion of areas suitable for development as febrifuge yielding centres, and 
it more than any other is the real cause of such monoply as the Dutc'h now 
e.xercise in this field of production. It is a monoply that nature forces on 
Java by reason of medi('al preference. J'he rigid adherence to (juinine 
connotes the maintenance of a monopofy in the true senst* of this word. It 
means the continued development of a Cinchona industry direc'ted towards 
quinine w’hen an industry having as its aim a balanced prodin'tion in gre.att'r 
mass of all the useful alkaloids might have moia* far-reac'hing eiTecls in 
the world control of malaria. We cannot get away from the fat't that 
quinine is the rich man’s remedy while malaria is the poor man’s heritage, 
but let medicine once admit and practise the value of the other alkaloids 
and many Indian areas might then be turning out febrifuges at costs more 
suited to the poor. For wdth a change in medical opinion and prai'tice we 
could make use of kinds of Cinchona that do not demand Java soil and 
climatic conditions for their best development, and the truth w’ill have been 
recognised that the elimination of malaria means first its control in that 
section of the population which has scarcely heard of quinine and which 
cannot afford to buy it even at cost price. If the year’s accounts show 
that the problems of produ{:tion are being tackled with success this is the 
better reason why the present difficult probltwns of consumption should not 
be brushed aside. They are great but on their solution depends further 
advance, and so long as they are not solved must the success attained in 
production miss its mark. 

2. Extensions f Acreaf^es and Crops, (a) Mungpoo — Rainfall for the 
year was considerably above the average and varied between 135 inches 
on Labdah to 187 on Sittong. Mungpoo division with 142 5 inches compares 
with previous recorded yields. Rain fell in each month of the year and this 
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taken with normal temperatures accounts for the flourishing condition of 
Cinchona on this plantation. I'he writer has never seen the lower blocks 
so free of insect disease and taking the blocks all over, has never seen 
Cinchona on this plantation lcK)k so well as it did towards the end of the 
year. Favourable appearances are also accompanied by better laboratory 
records for the barks, and it is interesting to note that analyses of Ledger 
barks now average over 5 per cent. 

I'o obtain reliable samples for analytical purposes small quantities per 
maund are saved from each barking operation, thus obviating the objection 
to averages obtained from a limited number of selected trees. Hybrid 
blocks are also averaging well with Hybrid II on the different divisions 
showing percentages of 5 06, 4 55, 4*58, and 4'74. The improvement in 
Hybrid bark may be of first importance not only to Cinchona in the Dar- 
jeeling district but to the cultivati(3n c3f this tree in many areas not yet 
tried. For the Hybrid tree is more robust than either of its parents and 
thrives at t*lt‘vations and in soil conditions not suited to them. It is parti- 
cularly gratifying to find last year's planting at low tdevatmns looking so 
well, for at one time everything in these blocks pc^intecl to failure and had 
there beim a heavy eventual mortality it would have occasioned no surprise. 
As things are, the mortality is negligible and, given any liu'k in the current 
yearly conditions, a real good area of well-established Cinchona at an 
el(‘vation lower than where one looks for the best should result. 

ILit nowhere is the success of the year more apparent than in coppiced 
blocks. The operation of coppicing with a finely balanced tree like 
C'inchona is always attended with some risk and it is, therefore, gratifying 
in a way that suc'cess in cither operations is not to find a coppiced area 
breaking regularly and freely and to see it springing up in a fresh crop 
of Canc hona without any of the risks attending nursery work and inclement 
planting weather. 

An extension of 180 acres for which 205,870 young plants w^cre reared 
enabled the plantation to balance the acreage cut out and retain a fully 
slocked area of 1,0^9 acrt‘s. The new' blocks were made up of 59 acres 
1. ledger on Mungpoo and 22 acres Ledger on Labdah, 17 acres Succirubra on 
Mungpoo and 82 acia's Hybrid 11 on Labdah. Excellent weather conditions 
prevailed at the time of planting and the land selected w’as in good fettle 
after a twenty years’ rest in voung forest. fhese blocks are confidently 
expected to do well. 

Harvests were obtained by cutting out 116 acres Ledger, 4*2 acres 
Succirubra and 9'8 acres Hybrid 11. 'fhe yields were 415,916 lb. Ledger, 
16,420 lb. Succirubra and 85,441 lb. Hybrid barks, total 467,777 lb. the 
largest harvest ever got from this plantation. The harvest came from the 
('oppicing of three eigth-year-old blocks, from casualties throughout the 
plantation and, to a lesser degree, from the pruning of young overcrowded 
Cinc hona. 'I'he average ages of the Ledger, Succirubra and Hybrid barks 
were 9'2, 10’9 and 8'7 years, the average annual increments calculated on 
the harvests 887, 858, and 412 lb. 1'he average age of all barks cut is 
9*2 years and the average annual increment »890 Ib. 

(b) Munsong — Rainfall for the year w^as 109'56 inches which is 
12'28 inches above normal. • The total represents a plentiful supply for 
Cinchona and generally the distribution w^as good. 1'here w'ere, iKwever, 
excessive falls in September and October that did more immediate damage 
by washing out plants and destroying roads than ultimate good in keeping 
the soil moist for the first period of the oncoming dry weather. Nurseries 
sufifered considerably from cold which accompanied the rain in January 
and February, but apart from this the year was exceptional in that no 
material damage resulted from draught. 
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Variations in temperature from day to day were more marked than 
usual. The lowest recorded at 4,250 feet was 40^' and this occurred several 
times from December to February. Damage by hail, the most destructive 
element next to prolonged drought and usually prevalent in times of low 
temperature has, however, not been reported. 

In spite of the prevalent nursery disease the extensions of last year 
have done quite well as is evidenced by a vacancy percentage of 10*3 in 
Kashyem Ledger 29. 'J'his, however, is the block giving best results and 
something between its percentage and a failure of 33 per cent, on Munsong 
Ledger for the same year can be taken as representative of the year’s 
success. Experiments with shade trees and green manures arc helping to 
prove where further planting can be tried on land that has already borne 
one Cinchona crop. 'I he majority of the blocks were given a deep forking 
during the year with the help of outside contract labour. A stage has now 
been reached in this plantation when further extensions must go on land 
that has already borne its crop, but everywhere the presence of scattered 
Cinchona wall prevent homogeneous planting. These conditions are the 
direct result of a policy of bark importation with its corollary of late and 
gradual local harvesting and of the retention of healthy plants wherever 
possible and regeneration by wholesale coppicing. For some considerable 
time no area has been completely uprooted, and, as no new good land 
remains, extensions henceforth must take the form of repeats in areas 
still partially stocked. The policy of coppicing any plant that had the 
slightest chance of growing has been called in question during the year 
by large numbers of stocks failing to break, but admitting that this makes 
the fiAal removal of bark more difficult, the practice must continue so 
long as the nursery disease interferes with our normal planting programme. 
In its presence nothing will justify the complete removal of Cinchona that, 
coppiced, might again yield its bark harvest. 

The continued prevalence of the nursery epidemic overshadows all 
other plantation considerations for the moment. Further experiments in 
the disinfection of nursery soils and sites have not pointed to any easy 
specific for the disease, but it was premature to say, that a plant once 
attacked was doomed in the struggle against it. This is not borne out 
by subsequent experience and the attempts made by mildly attacked plants 
to throw off the disease once in the open is perhaps the most promising 
indication of how the trouble may be countered. Very early planting to 
permanent situations in the field before the condition becomes epidemic 
in the nursery, may prove at once the prevention and cure of the disease 
and the solution to a problem that is of immense importance to Cinchona 
in the whole district. 

The effect of various degrees of nursery shade is being tested and, 
with the idea that the times, of sowing may affect the virulence of the 
attack, experiment-s in this direction are being carried out. 

The outstanding facts of the year are that the disease persists and that 
a good measure of success has been attained in spite of it. Its presence 
on Mungpoo has also been established but here it is not epidemic and 
does not show up till after the plants have passed the nursery stage. 

Extensions, by which is meant the area of young plants put out irres- 
pective of whether they grow on new or old Q'nchona land, comprised 56 5 
acres Ledger only, 40*5 acres on Kashyem and 16 on Munsong division. 
This is a meagre extension but the factors conditioning it are well known 
to Government. 

Harvests were obtained by cutting- out 14T4 acres Ledger, small areas 
of just over 2, 2, and 3 acres of Officinalis, Succirubra and Hybrid III and 
17*2 acres of Hybrid II. The yields were 567,539 lb. Ledger, 5,477 lb. 
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Officinalis, 12,845 lb. Succirubra, 8,778 Ib, Hybrid III and 67,986 1b. 
Hybrid II, making* a total of 662,625 lb. for the year. The average ages 
oi the Ledger, Officinalis, Succirubra and two Hybrid barks in abov^e order 
were 10*9, 16*3, 13*2, 9*6, and 12*6 years and their average annual bark 
increments 368, 146, 317, 292, and 313 lb. respectively. The average age 
of all cut b;irks was IT 16 years and the average annual bark increment 
calculated on the harvests 355 lb. 

Labour supplies, due no doubt to the depressed state of the tea industry, 
are more satislactory on Munsong than they have been for years. 'Fhere 
is a balance of 148 to the credit side in the lorce which seems more 
settled since an increased quantity of piece work has been given out. 

3r,„ Factory Work, — Besides, 28,127 lb. Java and 21,080 lb. Burma 
for the Government of India, 485,298 lb. Mungpoo (450,536 lb. 
Ledger, 12,818 Succirubra, 21,944 Hybrid) and 575,358 lb. Munsong barks 
(499,922 lb. Ledger, 7,188 lb. Olhcinals, 9,691 lb. Succirubra, and 58,557 
•b. Hybrid) were worked up to produce 29,050 lb. quinine sulphate powder 
(iTude), 4,919 lb. and 79,297 boxes tablets, containing combined, approxi- 
mately 13,000 lb. quinine sulphate, 726 lb. other quinine salts, 15,681 lb. 
Cinchona febrifuge powder and 4,397 lb. C'inchona* febrifuge powder con- 
verted to tablets. 

I'he Java and Burma barks produced 2,090 lb. quinine sulphate and 
932 lb. ("inchona febrifuge powder. 

3'he Mungpoo bark had an average quinine percentage of 4*22 and the 
Munsong 4*42. 

Only 13,940 lb. of the sulphate were fully purified and packed, the 
remainder being* left half purified and stored in the large concrete 
bins. This expedient is rendered necessary by the large and steadily 
accumulating stocks and by the failure, so far, of all attempts to finance 
their use in the malaria ('ampaign. No salts of other Cinchona alkaloids 
were manufactured during the year but some 100 samples of l(x:a] bark 
and 79 samples of Burma bark were analysed with a view to the selection 
of seed trees. 3'he lorge areas growing out in Burma added to drains on 
the seed harvest following nursery disease make the question of supply 
an important one. 

1'he work on tablets which till a few* years ago was done by juvenile 
jail labour, has been very successfully transferred to machinery at the 
factory and is running both smoothly and efficiently and at greatly reduced 
cost. A tendency to order quinine in tablet form is now^ noticeable and 
is likely to become more pronounced. Steps have been taken to substitute 
glass tubes for the cardboard cases now* used and machining has arrived 
from home for the manufacture of the necessary caps. The appearance of 
the make-up wall be enhanced and in this respect the Government product 

will be brought into line wdth the more attractive trade brands of quinine. 

4. Cost and Value of Plantation Bark, — 1'he figures 3*6 annas for 
Mungpoo and 2*7 annas for Munsong bark are retained. Mungpoo total har- 
vest of 467,777 lb. and Munsong 662,625 lb. therefore, cost Rs. 105,249 and 
Rs. 111,818, total Rs. 217,067. The unit rate for bark taken at 1 anna 
gives the Mungpoo bark harvest with' an average quinine percentage of 
4*9 for Ledger, 3*08 for SueVirubra, and 4*73 for Hybrid a value of 

Rs. 141,011 or Rs. 35,762 more than its cost. The same unit rate for 

Munsong barks with percentages of 4*62 for Ledger, 3*58 for Officinalis, 
2*55 for Succirubra and 4*07 for Hybrid gives the harvest from; this 
plantation a value of Rs. 186,674 or Rs. 74,856 more than its cost. 

The pond unit rate is retained at one anna for valuation purposes, a 
figure low enough to serve for both standing and harvested bark. 



142 


5. Cost and Value of Quinine Produced , — (a) Cost in the bark. 
Not counting a questionable amount of quinine passing through into the 
febrifuge, 29,050 lb. crude quinine sulphate, about 13,000 lb. sulphate in 
tablets and about 726 lb. in other salts, a total of 42,776 lb. were contained 
in 1,062,806 lb. mixed Munsong and Mungpoo barks, costing at 3*6 and 
2*7 annas a total of Rs. 206,768. The cost per lb. of quinine in the bark 
was, therefore, Rs. 4*83. 

(b) Cost of extraction, packing and delivery to railway. — No advance 
on the figure of Rs. 2*721 for cost of extraction has been made. 
It has been used as a basis for charges to India and it is not proposed 
to change it pending the elaboration of commercial accounts. 

(c) Total cost per lb. and value. — This is made up of the cost in the 
bark Rs. 4*83 and cost of extraction Rs. 2*721, a total of Rs. 7'55. 

The wholesale rate being Rs. 18 per lb. the 42,776 lb. quinine extracted 
in all forms as above defined are worth Rs. 769,968 but cost only 
Rs. 322,958. 

6. Sales and Sellinf^ Pates , — No change has taken place in the selling 
rates since last report was written, there having been only fractional 
changes in the open market quotations. 

Sales reveal in comparison with last year the following main differences 
— quinine salts exclusive of tablets 8,431 lb. sold against 11,502 lb. last 
year; Cinchona febrifuge 16,087 lb. against 17,633 lb.; quinine sulphate 
tablets by weight 4,147 lb. against 3,470 lb.; by treatments 89,718 boxes 
against 79,612 boxes. The total sales of all kinds cash and credit and 
including Rs. 5,190 received direct by the Department for miscellaneous 
products amounted to Rs. 617,513. Of this Rs. 285,481 were by sales of 
quinine tablets. 

7. Expenditure and Receipts , — ^The total expenditure of the depart- 

ment (including pensionary charges) was Rs. 416,096. Total receipts exclu- 
sive of Rs. 5,717 from land rent, grazing fees, etc., paid to the treasury 
not to the credit of the Cinchona Department, but inclusive of Rs. 5,190 
received direct from miscellaneous products, etc., \^ere Rs. 617,513. 01 

this amount a sum of Rs. 29,648 is deducted for credit to the Jails Depart- 
ment for distribution of products, leaving a balance of Rs. 587,865-S for 
entry in the profit and loss valuation account. 

Outstandings at the end of the year amounted to Rs. 18,612-8 being 
Rs. 11,229-8 unrealised sales, Rs. 5,687 for extraction of 2,090 lb. sulphate 
at Rs. 2*721 per lb. <ind Rs. 1,696 for extraction of 932 lb. febrifuge at 
Re. 1*82 per lb. on behalf of the Government of India, 
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THE WORLD^S RUBBER SUPPLIES^' 


I N the course of a paper on “The World’s Rubber Supplies,” delivered 
at Birming-ham before the Midland Section of the Institution of 
the Rubber Industry by Dr. (ieorg-e Rae, D.Sc. (Messrs. Harrisons 
and Crosfield, Limited), on Tuesday, 13th January, 1931, the speaker 
pointed out that rubber is to-day mainly obtained from plantations, 
wild rubber, which 30 years ago was the only source, representing only 
about 3 per cent, of the total world supply. Under the. stimulus of the 
high prices obtaining during the early years of the century rubber planting 
was carried out at a rapid rate, especially after 1905, bt)th by Europeans 
and Asiatics. The Asiatic proportion rose from about 20 per cent, of the 
total in 1910 to 35 per'i'ent. in 1920 and to over 50 per cent, in 1930. 

'Fhe total area under plantation rubber at the end of 1929, continued 
Dr. Rae, was between 6,600,000 acres and 7,200,000 a('res, of whii'h the 
area under native rubber in the Dutch East Indies variously estimated 
at between 1,100,000 acres and 1,700,000 acres. 1 he estimates of the 
area under Dutch native rubber are based on the exports of this rubber 
and on th(‘ opinions about its average yield per acre and about llie propor- 
tion of its immature to its mature rubber. The remaining 5,500,000 acres 
consists of approximately 3,360,000 acres in estates owned by Europeans 
and Americans; 510,000 acres in Asiatic-owned estates over 100 acres and 
1,630,000 acres in native holdings under 100 acres. About 80 per cent, 
of all the estate rubber trees are tappable. 90 per cent, of the native 
rubber in Malaya and Ceylon is tappable and probably less than 50 per 
cent, of the native rubber elsewhere is tappable. Owing to the drastic 
system of tapping pursued by the natives, a portion of their untapped areas 
must be regarded in the same light as bark reserves of estate rubber. 

The total exports of rubber from producing countries were 94,000 tons 
in 1910, 167,000 tons in 1915, 353,000 tons in 1920, 518,000 tons in 1925, 
861,000 tons in 1929, and will be about 820,000 tons in 1930. Under 
normal conditions of production, exports give a good approximation to 
output and the stock figures now published will usually indicate any signi- 
ficant divergence between output and export. 

The nett exports from the various producing countries during- the years 
1920, 1925, 1929 and 1930 are given in the following table (the 1930 figures 
are subject to adjustment when complete data are available) : 



1920. 

1925. , 

1929. 

1930. 


Tons. 

Tons. 

Tons. 

Tons. 

Malaya 

181,000 

210,000 

455,000 

443,000 

Ceylon 

39,000 

46,000 

80,000 

77,000 

Netherlands E. Indies 

80,000 

189,000 

256,000 

241,000 

India 

6,000 

10,000 

12,000 

11,000 

British N. Borneo 

4,000 

5,000 

7,000 

7,000 

Sarawak 

2,000 

9,000 

11,000 

10,000 

French Indo-China 

3,000 

6,000 

9,000 

7,500 

Siam, etc. 

1,000 

4,000 

5,000 

4,500 

Wild 

37,000 

39,000 

26,000 

19,000 

Total 

353,000 

518,000 

861,000 

820,000 


By Dr. Geo Rae, D.Sc. in The India Fuhher Journal Vol. LXXXl. No. 3, 1931. 



The actual output of rubber for the year 1929 distributed according to 
the nationality of producers was approximately as follows : 



Tons. 

Per cent. 

British: U.K. 

236,000 

27*9 

British : Local 

69,000 

8*1 

Dutch 

57,000 

6*7 

Other European 

30,000 

3*5 

American 

22,000 

2*6 

Asiatic Estate 

64,000 

7-6 

Malayan Native 

199,000 

23*4 

N.H.l. Native 

108,000 

12*8 

Other Native 

36,000 

43 

Wild 

26,000 

3*1 


Total 847,000 

100*0 

During the last few 

years, resting, a better knowledge of the effects 


of various tapping systems, increased cultivation and conservation of 
surface soil have increased the yield and probably prolonged the produc- 
tive life of the estate rubber tree. By far the most important development, 
however, has been the planting of high-yielding material by means of bud- 
grafting ; the area under budded rubber is unknown, but brobably does 
not exceed 5 per cent, of the total planted area. 

Owing to the low price of rubber many estates are now harvesting a 
restricted crop ; more will restrict during 1931 ; but a considerable number 
may find it necessary to harvest a full crop. Dutch native output had 
declii^ed largely owing to the disappearance of markets in the relatively 
inaccessible districts and to lack of hired labour at the current prices, but 
will again increase when the price rises. The output of Malayan native 
rubber during 1930, for which so far there has always been a market, has 
been maintained at about the 1929 level, although during the last three 
months it has shown a tendency to fall off ; any falling off will be due to 
depletion of bark reserves. 

The absorption of rubber by manufactures (/.e., the quantities or rubber 
they turn into rubber goods) was 85,000 tons in 1910, 150,000 tons in 
1915, 310,000 tons in 1920, 560,000 tons in 1925, 790,000 tons (adjusted 
figure) in 1929, and will be approximately 705,000 tons in 1930. 

The absorption by manufacturers in the United States is given’ monthly 
by the Rubber Manufacturers’ Association of America ; similar data are 
not available for other countries, but their absorption can be measured 
approximately by their nett imports, adjusted in the case of the United 
Kingdom for variation in the stocks in public warehouses in London and 
Liverpool* 

The absorption of the principal manufacturing countries for the years 
1920, 1925, 1929, and 1930 {preliminary figures) are as follows : 



1920. 

1925. 

1929. 

1930. 


Tons. 

Tons. 

Tons. 

Tons. 

United States 

215,000 

390,000 

470,000 

380,000 

United Kingdom 

24,000 

30,000 

72,000 

74,000 

France 

16,000 

34,000 

62,000 

67,000 

Germany 

13,000 

34,000 

49,000 

46,000 

Italy 

Russia 

6,000 

11,000 • 

16,000 

15,000 

— 

8,000 

13,000 

17,000 

Belgium 

3,000 

3,000 

9,000 

11,000 

Scandinavia 

2,000 

3,000 

5,000 

7,000 

Canada 

12,000 

20,000 

36,000 

29,000 

Tapan 

6,000 

13,000 

34,000 

32,000 

Australia 

3,000 

5,000 

16,000 

5,000 

Other countries 

10,000 

9,000 

23,000 

12,000 

Total 

810,000 

660,000 

805,000 

705,000 
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l-'or the years 1928 and 1929 a further adjustment (estimated roughly 
at 15,000 tons) is necessary to allow for the obvious variation in the stock 
of crude rubber in the hands of manufacturers outside the United States. 

I he absorption ol rubber has shown considerable fluctuation about its 
trend during the last twenty years which have probably been of greater 
amplitude than those shown by the real consumption of rubber. St(x:ks 
of manufactured goods, including the unused tyre mileage on automobiles, 
must, therefore, have shown considerably annual fluctuations during the 
last twenty years — a matter of considerable importance when considering 
stocks of crude rubber. 

'fhe data both for supplies and deliveries of crude rubber are reasonably 
complete and reliable, but the data giving the world stocks are very 
incomplete. Such data as exist, however, indicate that under normal con- 
ditions of production, stocks of crude rubber in producing countries and 
vjuantities afloat represent mainly working slocks and are not likely to show 
much fluctuation beyond that clue to seasonal variations in output. The 
only important stocks in manufacturing countries arc those in public ware- 
houses in London and Liverpool and in the United States. The stocks 
in the hands of manufacturers in the United States have usually been 
between 60 and 80 per cent, of the total United States stocks. I'he stocks 
in London and Liverpool are the main reservoirs of immediately available 
rubber and have acc'ordingly shown large fluctuations during the last twenty 
years. 

The total world stocks, declared and undeclared, at any time must be 
considered in relation to the monthly world absorption at that time and the 
ratio of the former to the latter has varied from 5J to 11 during the past 
two years and has sl\own even greater fluctuation in the past. A total world 
stock equivalent to about six months’ absorption is usually regarded as 
necessary for the smooth working of the industry. 
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INVESTIGATION INTO THE RELATION 
BETWEEN THE DIAMETER OF THE LATEX 
TUBES AND THE RUBBER PRODUCTION 
OF HEVEA BRASILIENSIS* 


INTRODUCTION 

The theory of Ashplant. — During’ the last two years H. Ashplant has 
developed a theory, atx:ording to which it would be possible to distinguish 
with practical certainty high-yielding rubber trees as early as in the 
nursery stage, so tliat useful superior planting material (^ould be selected 
from a very heterogeneous mixture. Ashplant’s statements are founded on 
assumptions, which can be summari/ied as follows : 

1. In a Hevea tree a very striking correlation exists between the 
yield capacity and the diameter of the latex tubes. This correlation is 
considerably better than the relation found between the number of latex 
rings,and the yield of rubber. 

2. A hevea tree with latex tubes with large diameter in the bark 
also has large bore tubes in the leafstalk. 

3. The size of the diameter of the latex tubes in an individual tree is 
constant during the whole duration of life, from its earliest youth (6 months 
old), and hereditary. 

From these hypotheses the conclusion is drawn, that a single cut through 
the leafstalk of a 6-month-old Hevea seedling suffices to decide in all 
probability whether the tree, when tappable, will be a good or a poor yielder. 
Unfortunately nO' proof is adduced for the second and third of the above- 
mentioned hypotheses, whilst the first is supported by two correlation tables 
in Ashplant’s third publication. In our opinion it is however an omission 
that not one of the three preliminary papers mentions how the diameter of 
the latex tubes can be measured with the degree of accuracy given in the 
correlation tables. 

Since this new method ,of selection would be invaluable for practical 
purposes, an investigation was started to test this theory after the third 
publication (December 1928) had not given the detailed description, re- 
peatedly promised, of the method to be used. The more so since on theore- 
tical considerations, mentioned hereafter, a very striking correlation between 
the diameter of the latex tubes and the production can be expected. 

As a consequence of lack of data in his ^publications it was impossible 
to adhere to Ashplant’s method of working, so that we had to work out 
our own method of measuring (section 5). It follows that this treatise 
can only aim at a control of Ashplant’s fundamental idea, and unfortunately 
it is not possible to make a comparison with the figures obtained by him 

according to an unknown me thod. 

* By Dr. Frey-Wyssling in Atchief voor de Rubber cuUuur, Vol. 14, No. 8, March 
1930. 
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Unfortunately the greater part of the available time was spent in work- 
ing out a flawless micro-technique for the measuring of the diameter of the 
latex tubes; consequently the number of trees of which measurements have 
been recorded is comparatively small; notwithstanding this fact the data 
are convincing. With a view to the complaints which have been worded 
of late on the lack of a satisfactory method of measuring, the author con- 
siders it desirable to publish his records in order to save investigators from 
such a loss of time in working out a satisfactory technique. 

1. THEORETICAL CONSIDERATIONS 

1, The volume of latex tubes. — When estimating the value of rubber 
tree according to the quantity of rubber contained in the stem, by consider- 
ing the volume (1) of the latex tube system, as done by Hendixen 
it is at once evident that the diameter of the latex tubes plays a far more 
important part than all other factors whi('h come under consideration. 

Assuming that the latex tubes are straight capillaries, the volume of a 
cylindrical stem (budding) is : — < 

I=:n.a.o.r2 R 1 (1) 

in which n-- number of latex rings 

a — number of latex lubes per 1 c.m. of ring 

0 — circumferenc'c of the tree in c.m. 
r = radius of the latex tubes in c.m. 

1 = length of the stem in c.m. 

'Fhis equation shows that the volume is proportional to be the square 
of the radius of the latex tubes, whdst all other factors such, as the nurfiber 
of rings . (n) the circumference (o) etc. only occurs in the first power. 

The presumption that the tubes are straight capillaries is however in- 
correct, since they form a network. Therefore the volume is more accurately 
determined by measuring the area of 1 sq. cm. of the network by means 
of a planimeler. 'Fhe figure thus obtained is a measure for the denseness 
of network and can be used in the equation (I) instead of a.r. I'he volume 
is still proportional, t#hough indirectly, to the square of the radius of the 
latex tubes. 

It follows that a tree, which has latex tubes with a diameter twice as 
large as those of another tree with an equal number of rings, the same cir- 
cumference etc., contains four times the quality of latex found in the tree 
with smaller tubes. This is evidently in favour of the theory of Ashplant. 

But actually a yielder should not be classified according to the volume 
of its system of latex tubes; for what is the value of a considerable quantity 
of latex if it does not flow (uit easily and to a satisfactory extent ? Tapping 
is a dynamic problem and static considerations are not worth much, if we 
try to obtain the latex from the bark, although naturally the quantity of 
latex in the whole system of tubes comes under consideration as a reservoir 
for the issuing latex. 

3. Dinamics of the latex flow. — Liquid moving in narrow tubes follow 
the law of Poisseuille, According to this law the volume V which flows from 
a tube during the period t is : 

v - 'Xi:;- ■ ‘ 

in which p = internal pressure in the tube 
r = radius of the tube 
I = length of the tube 

if) = internal friction (viscosity) of the liquid 
n = internal friction (viscosity) of the liquid 
t = period of flow. 
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For the latex tubes, (p) is the turgor in the system of tubes and (1) 
stands as a measure for the area drained; i.e., the area in which the latex 
flows in the tubes with a given velocity. I'he observations of De Vries 
give an idea of the infernal friction (viscosity) of the latex ; for the equation 
of Poisseuille however the absolute value is required and not the relative 
value. 

Taking into consideration the number of latex tubes opened by the 
tapping cut, the following volume of latex V can be expected : 

V = . t (3) 

3 1. IQ 

where (a) and (o) have the same meaning as in equation (1) (only | of 
(o) comes into consideration), whilst (n’) no longer stands for the total 
number of rings, but for opened “productive” rings (see section 10). 

It goes without saying that no absolute value can be givei to this 
relation, since the latex tubes are not straight capillaries and the problem 
of flow is so complicated on account of the numerous anastomoses which 
interconnect the tubes, that it hardly admits of a mathematical solution ; 
moreover the magnitudes (p) (1) and (tq) change during tapping. However 
equation (3) gives an insight into the relation between the quantity of latex 
of flowing out and the various factors. It is to be expected, therefore, 
that the quantity of latex produced during tapping will be proportional to 
the^ number of “productive” rings (n’) the number of tubes per cm. of 
ring, the circumference (o) the turgor (p) the period of flow (t) and in 
inverse proportion to the length (1) through which the latex is pressed. On 
the other hand the quantity of latex flowing out will increase with the 
fourth pow'er of the diameter of the tubes ! A tree with tubes twi('e as wide as 
those of another tree, comparable in all other respects would produce 16 
times as much latex than latter. Only if four diflerent factors in equation 
(3) were doubled simultaneously (1 and tq divided 2) would the yield 
of the second tree equal that of the firiit. 'J'his being precluded, it follows 
that the diameter of the latex tubes is theoretically the predominant 
factor in the latex flow, and therefore the theory of Ashplant seems to be 
remarkably well founded. 

2. METHOD OF INVESTIGATION 

3. Sugf![csti<nis for the investigation , — Whilst Asplanl discusses his 
theory at great length, the reader is left absolutely in the dark as regards 
his technique, the data on this being very scanty. 

From the discussions of his theory in the literature it is permissible to 
conclude that he uses a projection apparatus for measuring; it is even 
mentioned that accurate measuring would be impossible without the use of 
this apparatus. On the other hand vvt have the fact, known to every 
investigator well versed in handling the microscope, that projecting does 
not increase the accuracy of the microscopic image. If for instance the 
diameter of a cell can be measured in the microscope with an accuracy of 
5%, the projection, enlarging the microsco'Jjic image a hundred-fold, does 
not permit measuring with any greater accuracy, since all optical errors of 
the image are also enlarged a hundred-fold, the contours grow^ vague and 
so on. The accuracy of the projected image is only deceptive. Lengths 
smaller than i wavelength of light (0*2-0* 3 p. ) are not shown true to life 
and are not measurable, whilst on an enormously enlarged projected image, 
measuring is apparently possible wMth an accuracy up to 0*05 lb. and even 
more “accurately,” It cannot be denied that an efficient micro-projector 
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is of great value for showing slides objectively to an audience, for drawing 
or in order to use the planimeter, but for measuring linear lengths it func- 
tions no better than any good microscope. For measuring, a projector can 
therefore be discarded and an ordinary microscope will suffice. 

Further it is important how the yield of the trees is determined. In 
Ashplant’s correlation tables the trees are classified according to their latex 
yield in cubic centimeters. But since for selection purposes the production 
of dry rubber, which is often not proportional to the latex yield, plays a 
prominent part. It seems more accurate to judge the trees according to 
their yield of dry rubber. 

Ashi^lant maintains silence as to the micro- technique with the exception 
of a remark that only longitudinal selections can be used. It is necessary 
therefore to work out an independent method. For this investigation 2 
methods were tried on material fixed in alcohol (70%). 

1. Schulze’s maceration method. 

2. The eau de Javelle method. 

Since the method used by Ashplant is not known, unfortunately com- 
parisons of the figures derived from this investigation with those of Ashplant 
are necessarily subject to qualification, especially since the yield measure- 
ments are based on another principle. The object of this investigation is 
therefore restricted to investigating the existence of a correlation between 
rubber production and latex tube diameter. 

4. Objections to the maceration method for the purpose of measumifr, 
— Although the maceration method is admirably suited to the study of the 
course df the latex tubes in the bark and for counting the rings, it cannot 
however come under consideration for the purpose of measuring, since the 
tubes swell as a result of the treatment and, later on, when the sections are 
stored in glycerine, gradually become thicker. This is proved by a com- 
parison with measurements of sections treated with eau de Javelle (table 1). 
The sections are derived from the same hark sample; the figures are the 
average of 100 measufcments each. 

Table I 


Comparison betweerh the rnacerafion and eau de Javelle methods 


Position of the trees in 
Soengv-i Pantjoer 

Diameter of the latex tubes of the bark in \l 

Maceration method 

eau de Javelle method 

Block Row Tree 



crosses 165 x 161 



8 6 I 

26-7 i 0 30 

23 8 ± 0'20 

8 6 4 

28-2 ± 0-53 

27 0 ± 0 36 

8 6 6 

27*9 ± 0-36 

247 ± 0-26 

marcots clone 180 



9 14 8 

25-6 ± 0*34 

22 9 ± 078 

9 14 10 

27*6 ± 0'48 

23-3 ± 0 25 

9 14 12 

26-6 ± 0-38 

22 7 ±077 


It appears from table I, that the macerated sections have much broader 
latex tubes than those obtained by eau de Javelle procedure ; further the 
biaceration method results in considerably large standard deviations. 
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The trees from block 8 are seedlings from the cross 165 x 161 (see 
section 8a) and the three trees from block 9 are marcots from clone 180. 
According to the third hypothesis mentioned in the introduction the latter 
should have the same width of latex tubes. Whilst this is more or less 
the case, within the limits of the standard deviation, for the sections 
treated with eau de Javelle, such a relation cannot be concluded from the 
maceration method. 

After one month a few measurements on the same sections were 
repeated ; the tubes treated according to Schulze appeared to have swollen 
still more : 

. Block Row Tree 1st measurement 2nd measurement 

9 14 8 25-6 ±0-34 27 1 i 0 53 

9 14 12 26 6 i 0*38 28*0 ± 0*38 

In the sections treated with eau de Javelle only variations within the 
limits of the standard deviation were found. 

It appears from these facts., that the maceration method is impracti- 
cable for accurate measurements, whilst on the contrary the eau de Javelle 
method can be used, if measuring is done within one month. This being 
always feasible, investigation along this line was discontinued. 

In order to know the diameter of the latex tubes measuring shoold be 
done from cell wall to cell wall. Now this is very dilBcult if only the cell 
content is coloured and when hundreds of measurements must be recorded 
this work is a strain on the eyes. Especially with the maceration method, 
when the cell walls are nearly indiscernible, the coagulated cell content is 
measured involuntarily instead of the diameter. But the coagulated rubber 
is irregularly withdrawn from the cell wall so that the figures found for the 
diameter of the latex tubes are too small. Sections treated with eau de 
Javelle can be used much better for staining the cell walls than those treated 
with potassium chlorate, as the latter disintegrate easily because the tissues 
no longer cohere. 

5. The method employed for the present investigation , — After the 
preliminary investigation had shown that the eau de Javelle method yields 
better results than the maceration method and that staining of the cell wall 
is necessary, the following technique was developed. The sections, which 
should not be too thin (otherwise the latex tubes are torn), arc cut with a 
g^liding microtome and treated as follows : 

Bleached in eau de Javelle for 1 hour, 

Stained in Delafield’s hacmatoxyline for 5 minutes (or less), 

Rinsed in water and immersed in glycerine , 

Stained in Sudan III for ^ hour. 

Rinsed in glycerine. 

Eau de Javelle, being unstable in the tropics, is prepared and continu- 
ally kept fresh in the following manner : chroline is generated from pyrolu- 
site and concentrated hydro-chloric acid and’ led through a dilute solution 
of potassium hydroxide (10-15%). Since chlorine is liberated at tropical 
temperatures heating is not necessary. In this way it is possible to obtain 
a slight and fairly regular flow of dilorine from granulated pyrolusite 
(manganese dioxide), which is led day and night through the potash lye 
in a fumecupbpard. In this way a strong eau de Javelle is always available, 
bleaches the sections within one hour. 
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Sudan III is prepared according to the formula of Bobilioff and Dela- 
field^s haematoxyline according to Strausburgher. 

When the sections are satisfactorily stained the walls of the tubes are 
intense blue and the coagulated cell content a brilliant red. It is then clearly 
seen that the cell content is irregularly withdrawn from the cell wall. 
Therefore alcohol (70-90%) is not an ideal fixative for the system of latex 
tubes. The whole cavity was always measured from cell wall to cell wall. 

6. Anatomy of the petiole of Hevea, — Preparatory to carrying out 
measurements on a large scale an investigation into the anatomy of the 
petiole was considered indispensable, since that is missing in Bobilioff’s 
paper and Asphlant has not investigated whether the system of latex tubes 
in the bark of the stem is different ; neither does he mention that two kinds 
of latex tubes occur in the leafstalk. 

It follows from the anatomical investigation, that only the tubes between 
the tissue of the pericycle and the wood cells should be considered for 
measuring. Since these tubes have been formed in a different manner 
(according to their origin they are to be considered proto — or metaphloem 
elements) to the latex tubes of the stem bark (secondary phloem elements), 
it is anatomically incorrect off hand to consider the former equivalent to 
the latter. 


3. MEASUREMENTS MADE • 

A Zeiss microscope with objective D (=40) and compensating ocular 
18 as ocular micrometer were used for measuring. One interval of the 
micrometer corresponded to 4*7 ji.. Since the diameter of the latex tubes 
varies considerably, it was especially necessary to know the number of 
measurements required for a reliable average. Ashplant used the average 
of 120 measurements ; but since he does not give standard deviations, no 
idea of the extent of Ihe variation of the diameters of the tubes is obtain- 
able. Each of the figures in the following tables is the average of 100 
measurements ; it appears from the standard deviations that this number is 
sufficient. Quite valueless averages would be obtained, however, if, in order 
to save time, less numerous measurements were taken, for instance 10. Tn 
this case the standard deviation would increase threefold, so that the 
averages in table II would noj: represent an actual difference. 

7. Measurements in leafstalks of buddings of known clones. — Of course 
the most remarkable statement of Ashplant, that, seedlings scarcely 6 months 
old with large tubes will become good yielders when tappable, is impossible 
of verification at present. On the other hand this could be done with 6 months 
old buddings from known clones. For this purpose leaves were harvested 
in the nurseries from the AVROS-clones mentioned in tables II and III, 
fixed in alcohol and after a few days treated as described in section 5. In 
order to get comparable material the lowest leaves from full-grown inter- 
nodes were chosen exclusivley. 

6 to 10 sections were put on a slide in glycerine. Of course sections 
which have been cut somewhat tangentially contain more tubes than true 
radial sections. To begin with, an investigation was carried out to discover 
whether 100 measurements, made repeatedly in the same preparation, 
always resulted in the same average. 
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This preliminary investigation was carried out with two clones and 
resulted in the following data (see table II) : 


Clone 

Average of the Ist- 

Average of the 101st 


100th measurement 

200th measurement 

152 

17-6 ±0-25^1 

17 7 ±0-34 

180 

181 ± 0-33 ;jL 

18 2 i 0*34 [ji 


The averages of each 100 measurements are seen to agree with the 
limits of the standard deviation. 

In order to give an idea of the variations in width of the latex tubes 
in the leafstalk (and analogously also in the bark), the distribution of each 
100 measurements is given in table II arranged in classes of J micrometer 
divisions. 

When all measurements in each class are added up, figures arc obtained 
which correspond with a fairly regular fJalton^s curve. Consequently the 
material examined does not contain many very large or very small tubes. 

In table II the clones are ranked according to the diameter of the latex 
tubes ; the differences are not very marked. But it is very curious, that our 
contra selection tree, clone 180, which scarcely yields any latex when tapped, 
po6sesse.s the same diameter as clone 36, one of the highest-yielding clones. 
Unfortunately we do not possess more poor but well-known clones to deter- 
mine whether this is only a fortuitous exception. 

Comparing the diameters with the yields of the various clones, a good 
correlation is not found (tabic III). It is true the good clones 256 and 71, 
as well as the promising clones 183 and 214 head table II, but on the other 
hand the rather widely varying clones 33, 80, 152 and 163 have the same 
diameter of the latex tubes, whilst the good clones 48 and 50 come at the 
bottom of the list and below^ the indifferent clone 35. 



Table II 

Distribution of frequency of 100 measurements of the diameter of the kit ex tubes in leafstalks of known clones, I division (d) 

of the micrometer = 6*7 yi 


153 




n 





ro o ^ O r>. «o ro nc CM ro ri ro 


t 



O CM *0 c^> 04 ro CN| CM ro CM ro C^l 

ro 

ro 


ri. 

6666006600 bob 

0 

b 


C 

-fl + 1 -H -H 41 -H -H -H 41 -H -fH m 

4 H 

•n 

y 


^ 00 0 ro 00 nC l>* ‘O to rj- <0 »0 

T' 

<M 

oc 


On 00 X 6 Is. ^ ts 6 6 

bo 

bo 

u 


. 


•-m 

V 

> 


X’^CMO‘OroOON'or>*or>.x 


ro 

< 


1 ONOOvOtoior^o-tO'O^'O'T 

tx 

lx 



ooooooooooooo 

0 

0 


•T^ 

0600666606666 

6 

6 



"H “H “H "H "fj ~H 41 4 ^ 4 'l 44 -H 4 H 4 ! 

4 ^ 

-+1 



r-.^v'sCOO-rt^ Ol>.»-'X 

m 

to 



7 - ON On O ^ IX ^ l;«^ !•>. O *0 -r 

00 

00 



O’ »0 ♦O ro *0 ro ro ♦■*0 r^ r O (O rO rO 

ro 



2 

5 c 

Si ^ V 

S 0) E 
£ 


irj 


lO fO 
CN 




T 00 




T 

'b 




HC» 


^ Ch 

ii II 

^ d- 


V 

§ 


ooooooooooooo ; o i o 

OOOOOOOOOOOOO 1 O ' o 


- 1 m I 1 : I 


to O O tr, cn 00 ^ <M 


ON CN 


O ' o 

00 ' •-! 


fsisO'C'O-fC^-r-^ON'^O'O-r ro m 


— l-> lO rn r>. ro ro rx r>i O' OC) O o 
ro r'l ro ro ro *0 ro ro ro — ' CS O r^, 


t^O'O<Or'«v0OC^r0rf00-»1'O- -1“ , — 

•-^r^CNr^jrorsrororooirorNro O ; r» 

ro ! 


ONroOiOTfOit%.vCOCN 4 i ‘>«00 I ro !r>. 

, ro I 

, CN 4 I 


oir^j^rNrs I vo^^«orNONto[oo!to 
I , ro i 


^ I CM I ro 


O 

c\ 


o 

CM 


NO 


s 0 r 0 *- 4 rf '0 CM roorouTiONO 
to 00 ^ ro to NO 00 ro ro -T to 

CM »-• CM ^ 


§o 
« *x; 
i: y 
a V V 

o « ^ 

u S is 


to 

9 


ro 

O 


30 

CM 


to 

o 


•o 

NO 

Cm 


O 

to 


a 

o 

H 


Table UI 


154 


Cl! cts r8 

•«— ) .««i, 

, . 'O -13 x; TS 

' c .£» c cj rs rt 

I 4) 'o b i? is 

t 'Tl In* T3 ^ ^ < 

S w r5 ^ s 5 s 

■ rt 0!^ ^ , 

1 W rt .ti .t: .-ti 

’ 'O IS 'O 

I S c c (u 0? a> 4; 

; 5 :s; 5 o O O O 

I CO H C/5 00 m CQ PQ ( 


o °=S 

a rt 

ui 4; ^ 

Si 

4) 3 C« 

S ^ « 


POf^^t^r'^rrjo^sOLTjCOOOCM 

CMC^rM^ic^ic^ifNCMrappp 

oobbbbbbbbbb 

-H-H-fl+m-H-fl-H + -H-H-fl 

^ 00 i n ^ o 1^ vo ^ 00 ^ 
Kf^Kb'booir^f^^booob 


.S 
^ a 
«J a 
•2 

3 _ 
u ^3 m 

-s s 

.. >> 


X . ^ , r* 


pN i/> CN ^ ir> 

b vo b b b 

r4 CM fo ro cs 


^ tN. X v5 p 

K ^ 

CS CS CN CN to 


Xfnrn^c^x^vopc 
boob^b^^ofob 1 

<N*-»C^CNkfOf^»r-^C4«N * 


^ p P }0 ]>. X j-i ♦- is. O 

U b b •'t* ^ *CN K <>4 b 


px^ppxp^xxf^ 

ijob^bb^^bbiNbin 


•g^ s 

So a 

3 ^ 


- 5 >oo^c^popo^oop 

i-<«Mf-*0 OiTiOtn 
CV| ^ 


nrofO^iorsXiO'OX — lo 

»-i 1-^ r-< <N| 


selection 

tree 180 26 0*6 1*3 — — — — 18 1 ± 0*33 .. Soengei Pantjoer 



Ashplant says that all clones from Java, which he examined showed 
very wide latex tubes ; from correlation table VI it appears however, that 
the diameters of the latex tubes of the examined clones are not very out- 
standing, with exception of clone 256. The variability in yield of the clones 
now examined, with exception of the contra selection tree 180, is too small 
to allow conclusions to be drawn from the figures, the less so since 
the clones have been tested in different places so that the yield records are 
not strictly comparable. Therefore the investigation was extended to 
seedlings of the most widely varying yield classes. 

The small variation in yield of the clones coincides with a small varia- 
tion in the diameters of the latex tubes. It only amounts to 16‘4-19‘3 
(as against 14*4-21*2 [jl for the seedlings examined, see tables IV and V) 
whilst nearly all are classed in the groups of 17 and (see table VI). 

Taking into consideration the relatively large standard deviations, which 
allow only differences of more than 0*5 /i. to be considered real differences, 
judging the clones examined according to the diameter of the tubes (expepted 
perhaps clone 256) seems to be without prospects. 

8. Measurements of latex tubes of seedlings in leafstalk and bark , — 
Investigation of tappable seedlings cannot decide the most important prob- 
lem, to wit, whether Ashplant ’s method of selection is applicable to nurseries. 
On the other hand comparative measurements can be c arried out in leaf- 
stalks and bark, and the correlation between “yield and number of rings 
of latex tubes’* can be contrasted with that between “yield and diameter 
of the latex tubes.” • 

Leaves were therefore harvested from each tree and at the same time 
samples were taken of virgin bark at a height of I M. The sections of 
the bark were cut exclusively from the “productive” zone (see section 10), 
since according to Ashplant a considerable difference exists between the 
diameter of the latex tubes near the cambium and that of the tubes in the 
outer zone. 

All the seedlings examined were planted in October 1921 as 1-year- 
old stumps and for the greater part were in the third year of tapping in 
1928 ; all are growing in the Soengei Pantjoer selection garden and their 
positions are given in the tables. 

In tables IV and V the averages of the measurements are calculated 
at Soengei Pantjoer according to block, row, and tree of the trees examined ; 
for instance 8/12/6 means the sixth tree in row of 12 of block 8. In the 
following correlation tables (VI-X) all trees are described in the same way ; 
this simplifies looking up the same tree in the various tables. Columns 2 and 3 
give the averages of the 100 measurements of tubes in leafstalk and bark 
with the respective standard deviations. Column 4 gives the ratio between 
the diameters of the tubes of leafstalk and bark. Columns 5 and 6 give 
the yield (grammes of dry rubber per tapping) column 5 the average of all 
three tapping years, and column 6 the average of 1928 (150 tapping days). 
For the compilation of the correlation tables VI-X the averages of 1928 
have been used exclusively since otherwise no comparison with the correla- 
tion between number of rings and yield would have been possible, nor could 
a calculation of the yield per productive ring have been made, because the 
bark samples taken in the beginning of 1929, can only be used for judging 
the bark during the last tapping period. 

Columns 7 to 10 comprise the number of rings of latex tubes of the 
bark as specified in section 10. In column 11 the yield of one productive 
ring has been calculated, and in column 12 that of 1 cm. of productive ring 
by means of the girth measurements at a height of 1 M., given in column 
18; it must be noted that only 1/3 of the circumference is being tapped 
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In the last column (14) the crossings have been mentioned which were chosen 
as new mother trees, or which have not yet been tapped for three years for 
some reason or other (slow growth in thickness etc.). These trees have also 
been measured in this investigation in order to get a greater variation of 
yield and circumference. If very divergent figures had been obtained from 
these trees, tending to obscure the results, it would have been necessary 
to omit them, but since they do not fall beyond, but within, the limits of 
the good growers and partly (such as trees 43/2/1 and 48/2/2 in tables VI 
and VIII) contributed to an improvement of the correlation, they have been 
inserted in the correlation tables VT-X. 

a. Crosses of the family 165 x 16 L — Widely varying yielders are found 
amongst the crosses of mother tree 165 with No. 161 as father tree. Un- 
fortunately only 4 trees of this cross have reached tappable age, and one 
is so backward, that it is not considered in this investigation. It appears 
from table IV, that the large differences in yield coincide with an apprecia- 
ble variation of the diameter of the latex tubes. Of all examined trees, 
tree 8/6/4 which has been chosen as a new mother tree 317, has the widest 
latex tubes (and also for that matUT the greatest number of productive 
rings). 

b. Crosses of the family 157 x 166, — In the second place 12 trees of 
cross, 157 X 166 with as widely varying yields as possible were measured. 
Two of these trees have been chosen as new mother tree on account of the 
satisfactory yield (8/12/11 =mother-tree 292 and 8/ 12/4 = mother-tree 293); 
their latex tubes do not stand out with a very large diameter. 

c. Kampong trees, — An insufficient number of poor yielders occurring 
amongst the artificial crosses, measurements were taken of 14 of the 
kampong trees which have been planted in Soengei Pantjoer for comparative 
purposes. Trees 43/2/1, 43/2/2 and 43/2/9 are backward, or for other 
reasons have been tapped only one year, 

9, Results of the measurements of the diameter of the latex tubes , — 
The ratio between the latex tubes of the leafstalks and those of the bark 
yields the most important results. Ashplant takes for granted that trees 
with large tubes in the bark also possess large tubes in the leafstalk, but 
this assumption is not substantiated by a single figure. According to a 
report of a planters' meeting the existence of such a correlation would be 
immaterial to him. 



Diameter of the latex tubes and of yield artificialiy crossed trees. 
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Diameter of the latex tubes and yield of Kampong trees. 
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As appears from tables IV and V (column 4) the assumption is correct 
with certain limits. But all the same variation from 0**56 to 0*83, or 
32*5%, in the ratio diameter of leafstalk tube 1 diameter of bark tube 
in table V is noteworthy, whilst table IV shows a more constant ration 
(variation 0*61 to 0*78). The average of all 29 relative figures is 0*689 ± 
0*010 ; this is therefore the factor for an approximate calculation of the 
diameters in the leafstalk from those in the bark or vice versa. 

Compiling correlation tables from the data in the tables IV, and V, 
a striking correlation between the diameter of the latex tubes and the yield 
is not found. Correlation table VI represents the measurements of leaf- 
stalks in correlation with the yield. The data concerning buddings from 
table III have also been used for the compilation of this table, using the 
yields of the third year of tapping, as with the examined seedlings. For 
clones 180, 183, 214 and 256, yield measurements not being available for the 
third tapping year, the yields are extrapolated. The seedlings are indicated by 
their position in Soengei Pantjoer (for mother-trees the selection number 
is also given in parenthesis), whilst the clone numbers are indicated by cl. 

Correlation table VII gives the diameter of the bark tubes. Here again 
the correlation is bad. Comparison of correlation table VII with correlation 
table VIII, in which the number of rings of latex tubes has been compiled, 
is not in favour of the former. As it was the object of this investigation 
to find a better correlation for the identification of good yielders than the 
usual, unsatisfactory correlation between yield and number of latex tybes, 
it seemed only a loss of time to continue the measurements. . Rather a better 
arrangement of the data gathered thus far should be attempted and the 
fundamental idea of Ashplant and the considerations set forth in section 
2 should be probed for possible fundamental errors. 

10. Rings of productive tubes , — First an attempt was made to calculate 
the yield per tapped ring of latex tubes, as done by Ashplant in his second 
correlation table. 

• .... 

Taking into consideration only the productive rings, i.e., the rings 

which are actually opened by tapping and contain latex which can flow out, 
should result in a better correlation. Haigh has also drawn attention 
to the fact that the bark zone of ± T6 mm. near the cambium is not 
touched by the tapping knife. But in the actually tapped bark there are 
also rings which do not yield since the contents arc coagulated. Haigh 
tried to investigate this by means of a micro-chemical process, but this 
yielded peculiar results. Perhaps it would be better to ascertain this from 
physiological considerations. BobiliofF has already drawn attention to the 
fact that the tubes in the hard bark are in less favourable condition than 
those in the soft bark. According to Zimmermann and Arisz the latex 
tubes, when tapped must absorb water. This water is supplied from the 
wood through the medullary rays. It is evident, therefore, that a tube 
which is separated from the soft bark by a closed sclerenchymatous ring 
cannot function normally since the water supply is Interrupted. In the same 
way rings, which are interrupted by sclerenchyma do not function well, 
since the change of turgor in the mantle of latex tubes, caused by the 
tapping cannot be evenly transmitted through the whole system of tubes. 
The latex flow from such tubes will therefore gradually decrease to nil ; 
besides, it can be seen also when the tapping is very shallow, that the latex 
in the outer rings is coagulated. 

In this treatise, therefore, as productive rings are considered those 
rings, which are situated between 1*6 mm. from the cambium and those 
which are interrupted or totally separated from the soft bark by sclerenchyma 
;(see columns 7-'10 in tables IV and V). 
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Correlation between yield (3rd year of tapping) and dumieter of the latex tubes of the bark. Correlation coefficient 

+ 0 49 0 14. Yield in grammes of dry rubber per tapping. 
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Table VIII 

Correlation between yield (3rd year of tapping) and number of productisve rings of latex tubes. Correlation coefficient 

+ Yield in grammes of dry rubber per tapping. 










163 


The correlation between the diameters of the latex tubes should be 
improved by the calculation of the yield per productive ring since the dyna- 
mical considerations of section 2 do not apply to the other rings. Further 
the influence of the diflFerences in the circumsference can be eliminated by 
dividing the yields per productive ring, corresponding with the length of the 
tapping cut, by 1/3 of the circumference; in this way the yield per 1 cm. 
of productive ring is obtained. In this manner the factors (n*) and (o) 
are eliminated from equation (3) and consequently the influence of the 
diameter, which occurs in the fourth power, should be increasingly mani- 
fested. 

The correlation tables IX and X contain the data calculated in this 
way. The measures taken have not improved the correlation, on the con- 
trary , as more changeable factors are eliminated, the correlation becomes 
worse. This appears from tables VII, IX and X and the following table 
in which, besides the correlations of the tables VI-X, the correlation coeffi- 
cients between the diameters of the lubes of the leafstalk and the converted 
production figures have also been inserted. 

In connection with the large standard deviations there is no real 
difference between these diameter correlation coefficients. Nevertheless it 
is noteworthy that they become systematically smaller and the standard 
deviations increase proportionally when trying to improve the correlation 
by calculation of the yield per productive ring or per 1 cm. productive rirfg. 
This in contradiction to what might have been expected, and also with 
Ashplant’s results, who, when calculating the yield per productive ring 
according to his method, finds a considerably better correlation ( + 0*83) 
than for the total yield ( + 0*76). 



Table IX . 

Correlation between the yield of one productive rmg and the diameter of the latex tubes of the bark. Correlation coefficient 
+ 0‘41 Yield (grammes of dry rubber per tapping) per productive ring. 
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Correlation between 

Production X928 

Production 1928 

of one 

productive ring 

Production 1928 

of 1 cm 

Productive ring 

Diameter of the latex tubes 
of the leafstalk 

+ 0 50±011 

+ 0'50±0 14 

+ 0’44±01S 

Diameter of the latex lubes 
of the bark 

x0'49±0 14 

+ 0'41±015 

+ 036±0'J6 

Number of productive rings of 
latex tubes 

+ 075±008 

— 

— 


On the other hand it is found, in agreement with Ashplant, that the 
leafstalk gives a better correlation than the bark. This is rather strange, 
since the latex must flow through the tubes of the bark and not through the 
leafstalk. If other investigators also find a better correlation for the 
leafstalk, then Ashplant has indeed found a very remarkable relation between 
anatomy and yield, which will not be easily explainable. Ashplant considers 
the bark unsuitable for measurements since he could not find a constant 
diameter in the bark. By measuring exclusively in the productive zone cons- 
tant averages were obtainable in this investigation ; the standard deviations 
only slightly exceed those of the leafstalk (the average of all standard devia- 
tions of the seedlings amounts to 0*25 jii for the leafstalk and to 0*29 for 
the bark). On the other hand the variations of the averages of the latex 
tufies in the bark, taking into consideration their larger diameter, is rela- 
tively smaller as compared with the tubes of the leafstalk. It is possible 
that this or unknown errors in measuring, or both, prejudices the correlation 
of the bark tubes as compared to the leafstalk tubes. 

The correlation coefficients derived from the examined material are all 
so small that no value can be set upon them. Especially they do not bear 
comparison with the correlation coefficient 0*75 between yield and number 
of rings of latex tubes. Since only productive ring;s have been considered 
this coefficient should not be directly compared with that of Bobilioff 
(4* 0*55 i 0*05). Besides the difference in the numbers of examined trees is 
much too large (29 as against 491). 

Little as the coefficients of the diameter imply it is still instructive to 
make a closer study of the tables. It appears from tables VI and VII that 
the trees with smallest tubes yield poorly and those with the widest tubes 
yield very well. But this hypothesis is not reversible^ since there are many 
trees with large tubes which yield indifferently or even poorly ; they are to be 
found in the table in the lower left square. 

The possibility exists that the correlation is not a proportional one, the 
data not being arranged along a straight line but in a triangle ; in connection 
with the paucity of data this possibility should be expressed with 
the necessary reserve. If curves are constructed from the correlation 
tables the diameter groups form a symmetric curve ; the yield groups how- 
ever form a very symmetric curve with a considerable accumulation at 
the left side. 

It follows from the tables, that there are trees which yield less than 
might be expected from the diameter of their tubes, whilst on the other 
hand there are no trees which yield above their diameter. It can be stated 
therefore, that a small diameter of the tubes limits the yield of rubber, but 
that a large diameter gives no certainty that the tree will be a good yielder. 
(Something of the same kind applies, to a lesser degree, to the number of 
rings of latex tubes; see table VIII). 

A large diameter of the latex tubes is an essential condition for, but 
unfortunately no proof of a high-yieding tree. 
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3. REASONS WHY NO EXACT RELATION BETWEEN THE 
DIAMETER OF THE LATEX TUBES AND THE 
YIELDS EXISTS 

11. Network of the latex tubes. — Actuallly equation (3) applies to 
straight capillaries ; it has been mentioned already therefore that it can be 
considered only as approximate for the flow of latex. There are however 
cases where it cannot be considered at all. 

In the bark sections of some trees the latex tubes do not run through 
continuously, but are often interrupted, since many tubes are culs-de-sac. 
In this bark the latex must be repeatedly pressed through the anastomoses 
which have a much smaller diameter. Contraselection tree 180 for instance 
has this kind of bark. It goes without saying that such a tree must be a 
poor yielder even if the tubes are very wide. 

In contrast to clone 180, clone 183 for instance possesses fine straight 
uninterrupted tubes which guarantee a satisfactory flow of latex. Of course 
a tree with such tubes fulfils the theoretical requirements much better. 
Therefore an examination of the bark should always be carried out besides 
measuring the diameter of the tubes. 

It is also possible that the latex flow is not controlled by the average 
diameter of the tubes, since the flow must be impeded where in the length 
wider tubes are connected by smaller ones. In this instance the flow would 
be controlled by the narrow tubes, and the average of the measurements 
would be much less important than the minimum diameters, • 

12. Distribution of the caoutchouc in the latex tubes. — In some bark 
sections slightly stained with Sudan it was noted, that the walls of the latex 
tubes are covered with a dense layer of coagulated caoutchouc, whilst the 
middle of the cell remained transparent. According to Dr. Heusser staining 
with Nile blue makes this more clearly visible. 

Unfortunately it was not possible to ascertain whether this is only a 
peculiar coagulation pjienomenon, or corresponds to the natural condition 
of the tube contents. The objections to alcohol as a fixative have already 
been mentioned ; the important problem whether or not a central area with 
less caoutchouc particles occurs in the tubes, must therefore be left out of 
discussion. Nevertheless attention should be drawn to the possibility, that 
a peripheral layer of more concentrated latex exists. In this case a further 
condition of the law of Poisseuille would not be fulfilled, i.e., that the liquid 
should be homogeneous. Perhaps the concentration of the latex depends 
on the thickness of this layer. 

13. The productive power defends on physiological factors. — Ashplant 
concludes from his investigation, that the latex yield is only a lesser degree 
dependent on physiological factors, but is especially controlled by the 
diameter of the latex tubes. As proof manuring experiments are brought 
forward, which showed practically no increase in yield. On the other hand 
there are many successful manuring experiments on certain soils of Sumatra's 
east coast, which gave a considerable ’increase in yield. Besides all 
planters know that trees which are afflicted with disease can suddenly 
produce twice their normal dry rubber yield and more, though the latex 
in this instance has a lower concentration. 

It cannot be denied therefore that physiological conditions, which influ- 
ence the yield, exist. This is to be expected, for what is the use of a tree 
having large tubes if the latex does not flow out on account of an 
abnormal dilution reaction caused by some physiological influence, or 
if regeneration does not occur, or the quantity accumulated in the whole 
system is inadequate to keep up a continuous flow through large tubes, or 
indeed if the turgor in the bark is insufficient, etc. ? 
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Certainly no more can flow through a tube than the diameter altow’S, 
but rather less. This is the reason then that so many trees appear in the 
lower left square in the correlation tables (VI, VII, IX, X). The same 
reasoning also applies to the number of rings of latex tubes. This cannot 
be concluded from the correlation coefficients, but can only be deduced from 
the tables. Publication of correlation coefficients without tables is therefore 
not sufficient. There is also another -problem, very important in practice, 
which is not explained by Ashplant’s theory. The diameter of the tubes 
remaining constant during the whole life of a tree, the increase in yield, 
controlled above all by the diameter when the tree grows older, should be 
the same for all trees. However, this is by no means so. There are clones 
and individual trees which show an increase in yield proportionately to the 
age, such as the clone 36, the annual increase during 6 years amounting to ± 
7 grammes or the tree 8/12/7 (see table IV) with an annual increase erf 1 16 
grammes on an average. But there are also clones and trees which for 
unknown reasons decrease (for instance clone 80 and mother-tree 293) or 
increase, such as the clone 53, which in the third year of tapping suddenly 
changed from an underestimated to a satisfactory clone. If these differences 
cannot be explained by remarkable differences in the forming of new rings 
of latex tubes by the cambium, they must be set down to physiological 
causes. 

It appears from the data, which could be supplemented, that the physio- 
logical tendency and condition of a tree should not be left out of considera- 
tion when estimating its yield. This tendency is controlled by a complicated 
reciprocal action of many factors, and is inherited by the offspring. This 
is proved by the artificial crosses of Heusser. On the other hand the tube 
bore test is only concerned with a single anatomical characteristic, the 
predominant influence of which could not be corroborated. For the 
time being planting good selected seed (from isolated seed gardens) seems 
more promising than choosing by means of the tube bore from a mixture 
which besides good yielders also contains physiologically bad yielders. 

CONCLUSIONS FOR PRACTICE 

It follows from these investigations, that trees viuth very narrow tubes 
can be recognised as poor yielders. Therefore the question immediately 
arises, whether the tube bore test can come under consideration for the 
selection of Hevea. 

For estate practice it seems impracticable to carry out this work syste- 
matically and uneconomic also, since a number of trees with large tubes 
can be disappointing later on. Besides it has not yet been proved that 
seedlings have a constant tube bore from the earliest youth onward. It has 
been shown 4n this treatise, that 6 months old buddings of proved clones 
have moderately wide to wide tubes, but as is known seedlings differ from 
buddings in some respects. 

Is it possible to use the diameter test as set forth in this paper for the 
selection work of the experimental stations, to eliminate as early as the 
nursery stage, from a given population from one pair of parents the 
disappointing individuals which always occur ? The objection at once arises 
that it has nor^yet been proved that seedlings, before planting in the field, 
already possess the tube bore characteristic of tappabte age. In any 
case the method seems to have no future, since apparently the selection 
methods so far practised have already eliminated the trees with narrow 
tubes. Of the examined crosses (table IV) not one has such narrow 
tubes that it could be rejected without hesitation, whilst this could have 
been done with some Kampong trees (table V). Table VI shows that the 
material (clones and crosses) selected by the usual methods can all be classed 
in the groups exceeding 16 jm . The classes of 14 and 15 fv have disappeared 
for this planting material. Carrying on selection within such a population 
seems rather hopeless, since the di^rences become too small. 
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Unselected plantation seeds would give populations from which the 
worst yielders could be eliminated according to the diameter test, but at 
present it is rightly considered antiquated to use such seed as planting 
material, except for use as buddings-stocks. In the present state of the 
Hevea selection hardly any benefit can be derived from Ash plant’s 
discovery, following the methods here set forth. 

SUMMARY 

From Ashplant’s publications 3 hypotheses were inferred. A method 
for the preparation of the sections has been worked out which guarantees 
constant results of the measurements. The necessity of giving the standard 
deviations of each series of measurements must be stressed, since the dia- 
meters of the latex tubes vary considerably. 

The third hypothesis, the constancy of the diameter of the latex tubes 
from the 6th month, and the heritability of this could not be checked, since 
such an investigation would last years. 

The second hypothesis, according to which trees with large bore tubes 
in the bark also possess wid'.^ tubes in other parts, could be corroborated 
to a certain extent. The ratio between the diameter of the bark tubes 
and that of the leafstalk tubes varies in the examined material from 0*56 
to 0*83 with an average of 0*686 -f- 0*010. In this connection it should be 
mentioned that the ratio is more constant in known crosses (table IV, column 
4) than in Kampong trees (table V, column 5). 

At present the first hypothesis, the relation between the diameter of the 
latex tubes and the yield in grammes of dry rubber, is the most important for 
selection in Hevea, since the planters are anxiously awaiting reliable data^on 
this problem. From the data here compiled the following may be concluded : 

1. A certain relation, but no satisfactory correlation, exists between the 
diameter of the latex tubes and yield in grammes of dry rubber. 

2. Trees with narrow tubes are p(M:)r yielders, but trees with wide latex 
tubes are by no means always good yielders of rubber. This appears from 
the correlation tables VI, VII, IX and X, in which many trees are placed in 
the lower left square. 

3. It is true that generally speaking the best yielders of dry rubber 
have wide tubes, but the converse is not true. Consequently the prediction 
of the future production exclusively on the diameter of the latex tubes is 
rather dubious. 

4. There are two reasons why trees with large tubes can be poor yield- 
ers : 

a. The anatomy of the bark does not satisfy the theoretical require- 
ments, as many tubes end blindly instead of running through. 
Perhaps the narrowest tubes exert more control than the average 
diameter. 

b. Consequent on known or as yet unknown physiological causes the 
tree does not reach the maximum yield (insufficient accumulation of 
latex in the whole system, unsatisfactory regeneration, absence of 
the dilution -eaction on tapping, etc.). In this instance an increase 
of yield !jy manuring may be expected. 

5. In the examined material the correlation between tube bore and yield 
of rubber is worse than that between number of rings of latex tubes and yield. 

6. It appears from the correlation table VIII that something similar 
to that mentioned (2) and (3) for the diameter of the tubes applies to the 
nuR^er of rings of tubes. The causes given (4) may be brought forward 
for the explanation of this relation. 

7. As regards the trees examined the diameter method is of no more 
value than counting the rings of tubes. Both methods are handicapped by the 
SBme faulty a finely developed system of tubes is not necessarily accom- 
panied by more than normal yield power. The yielding power however is 
inscrutably hidden in the finer physiology of the Hevea tree. 
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RUBBER SEED CAKE AS A FEEDSTUFF* 

A lthough experiments have been conducted for several years in 
the use of rubber seed for crushing, the seed was not used in this 
country commercially until 1929, when owing to the world 
shortage of flax-seed occasioned by the extremely short crops in 
Argentina and the United States for that year, and the resulting 
high prices, the Hevea rubber nut or seed was one of the substitute seeds to 
be brought into some prominence. 

The rubber nut of commerce is the seed of the cultivated rubber tree 
grown on plantations throughout the Netherlands East Indies and British 
Malaya. Production is estimated at about 50,000 tons annually, of which 
some 30,000 tons are produced in British Malaya. Sumatra and Java 
together produce approximately 175,000 tons and the rest is produced in 
other islands of the Netherlands East Indies. 

The trade estimates that 1930 imports will amount to about 3,500 tons, 
which is expected to be increased to at least 10,000 tons in 1981. 

Rubber seed when crushed produces about 44 per cent, of oil, 50 per cent, 
cake or meal, and there is approximately 6 per cent shrinkage. The oil is 
said to be used as an edible oil, and in making soap, linoleum, and paint and 
hai» practically the same analysis as soybean oil. 

The Virginia Polytechnic Institute, in conjunction with the Virginia 
Agricultural Experiment Station, has recently issued a bulletin on Feeding 
Hevea Rubber Seed Meal for Milk Production. This bulletin states that 
Hevea rubber s’eed meal is a new high protein cattle feeding concentrate in 
the United States, having a pleasant odour something like coconut meal. 
They give the following analysis of recent samples of the meal : 

Moisture 5 0-6 0 Pet Cent. 

Oil 4-4-60 

Protein 300-83’8 ,, 

Carbohydrates *^40 •0-44*0 ,, 

Crude fibre 7-2-12 0 ,, 

Ash 5-6-60 

Certain experiments were carried on to determine milk production with 
dairy cows. 

Two groups of cows were used with two cows in each group. The 
basic ration for each cow was 20 pounds of corn silage and 8 pounds of 
alfalfa hay daily. Group 1 received 5 pounds of Hevea rubber seed meal 
and group 2 received 5 pounds of linseed meal daily in addition to the basic 
ration. 

When fed Hevea rubber seed meal, the milk production for both groups 
totalled 1,987*9 pounds against 1,779*4 pounds when fed with linseed meal; 
while butterfat production for both groups amounted to 73*1 pounds in 
contrast to 71*4 pounds. 

Experiments were alsso made in feeding to sheep with satisfactory 
results. 

It appears that the production of rubber seed will shortly begin to offer 
some competition to linseed, soybean, and other oilseeds, as the value of the 
oil, cake, and meal begin to be recognized generally. 

* By Felix T. Pope, Foodstuffs Division, Department of Commerce, U.S. A.. In Tkt 
Malayan Tin ani Ruhhef Journal^ Vol* XX, No. % January 81, 
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COCONUT CULTIVATION IN 
BRITISH GUIANA*^ 

T he coconut plant is one which has, in different countries, adapted 
itself to a wide ran^e of conditions. Among the factors which 
usually are associated with the best crop returns are : a light, 
friable soil with an alkaline reaction, and annual rainfall of about 
70 inches, good surface and sub-soil drainage, regular superficial 

cultivation. 

In British Guiana, coconuts have been established in heavy clay soils 
acidic in reaction — with the exception of the moderately extensive sand reefs 
on the east coast, Demerara, west coast, Berbic'e, and the Corentyne coast or 
on the peaty or pegassy soils of the Pomeroon ; the mean rainfall of the 
colony varies from 81 to 103 inches ; during the rainy seasons the soils are 
frequently in a watier-logged condition over a considerable period ; it is not 
the custom to practise any cultivation except the (Hearing of undergrowth 
twice or three times a year in coconut areas. 

It can therefore be deducted that the state of the local coconut industry 
is not satisfactory ; nevertheless, the acreage in 1912 in coconut was double 
that in 1905 ; export of coconut products in 1929 was nearly 20 times greater 
than it was 10 years ago, and extension of the crop continues. 

Since the coconut has been and is being planted under conditions that 
are, in certain instances, patently unsuitable, and since the crop has been 
proved to be remunerative (a fact which is indicated by the extension which 
has taken place) it may be of some local value to discuss the chief considera- 
tions relative to cultivation under the conditions existing in British Guiana. 

• SOILS 

Many coconut cultivations have been established on heavy soils neither 
through ignorance nor from preference, for probably every local planter has 
been convinced by experience that a light soil is the most suitable type for 
coconuts. Coc'.onuts are one of the few permanent crops of those tried that 
do still give monetary profits in British Guiana. There has been the tendency 
to increase the area in this crop ; the available sandy soils, in comparison 
with clay, are small ; it is thus that a considerable area of the latter type, 
although known to be less suitable, has been and probably will continue to be 
planted up in coconuts. 

The case of British Guiana is not unique, and there are other countries 
in which this crop has been established on heavy soils ; in su('h cases, 
coconuts have proved themselves to be notoriously poor yielders, and can 
only be cultivated profitably if the greatest attention is paid to estate 
saniation especially drainage. Under local conditions, the last-named 
operation is not easy, and is usually expensive. If a proprietor desires to 
cultivate 490 acres, the cost of empoldering this area (a charge over and 
above that necessary for internal drainage and onc^ not arising in a naturally 
drained country) is approximately $ 8,000* 00-$9, 000*00 The cost per unit 
of land, is so high that the proprietc>r can ill-afford to cultivate a part only 
of his empoldered area ; hence, although the sandv soils occurring only as 
“reefs’* between the clay have been prepared and first planted, ventures have 
also been made on the clays. 

* By H. D. Huggins, D.I.C.T.A., in The Agricultural Journal of British Guiana. 
Vol. Ill, No. 8, September, 1880. 
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The practice of establishing coconuts on abandoned cane land in British 
Guiana has been frequently deplored by previous workers, and with justi- 
fication. It is not conceivable that high yields can be obtained except by 
very intensive cultural and manurial operations. Nevertheless, cane lands, 
abandoned though they be, have been already empoldered and the coconut 
proprietor is relieved of an initial expenditure, which the above figure 
($9^000 00 for 400 acres) indicates would normally be appreciably beyond 
the means of a small cultivator. This appears to be a possible explanation 
for the persistence in a practice which has been so frequently condemned. 

Albeit, there are instances in which this crop has been established under 
circumstances (e.g., badly drained clays that are frequently flooded) which 
must inevitably be a cause of failure. Mention must also be made of the 
pegassy soils which, as in certain cases in the Pomeroon, have been planted 
with this crop. Experience has shown that the palms under such conditions 
are short-lived, and that these soils should be avoided. 

In short, the position with reference to the selection of land for culti- 
vation is that planting should be done preferably on the sand reefs, but 
successful crops may be obtained on the clays when the drainage and general 
sanitation are thorough enough. 

SELECTION OF SEED NUTS 

Selection as done in British Guiana, is usually not of a complicated 
nature and consists almost solely of obtaining seed nut from fully mature 
trees which when nuts are being collected for sowing, appear to be good 
bearers of a suitable type of fruit. Unfortunately, there is frequently less 
trouble than this taken, and seed nuts may be merely gathered from the piles 
of nuts accumulated from an ordinary harvest. 

Seed selection is one of the features most deserving of attention in local 
coconut cultivation. As the area of land occupied per tree is comparatively 
great and as the crop is of a permanent type, it is essential that the best 
available planting material be procured. 

It is possible that the lack of knowledge of the yield of different varieties, 
of descriprive characters by which they may be identified, and of the degree 
to which they may be expected to breed true to type may be factors tending 
to give the planter little encouragement* to att-empt selection. The writer 
assisted in some observations (account unpublished) on the rate at which the 
inflorescence of 25 coconut palms appeared. These observations were carried 
on over a period of three months and not once did the opening of male and 
female flowers coincide on the same plant ; on the same inflorescence the 
female flowers opened 3-6 days after the last male had been shed ; new 
spadices ooened uo two days onwards after the female flowers (which remain 
receptive for 24-30 hours) of the preceding inflorescence had opened. The 
indications are therefore that self-pollination must rarely occur, under these 
conditions, among the ‘‘tali’* palms which are the type almost entirely 
cultivated. Hence, it is apparent that trees which look very much alike will 
differ constitutionally, and seedlings from the same parent tree will vary, 
to an extent as yet undermined, on account of cross-pollination. 

Nevertheless, there is much which has been gained in coconut cultivation 
by selection and for practical purposes the following is a system which, if 
followed, may be relied on to give as good results as may be expected when 
the present lack of data on coconut-yields is taken into consideration. 

The parent trees should be mature, not less than 25 years old, and not 
more than approximately 40; only trees which are growing under ordinary 
estate conditions should be chosen, as those observed flourishing near to 
dwellings, compost heaps on the margins of fields, and in advantageous 
positions with regard to light and drainagfe^ owe much of their apparent 
vigour to their favourable surroundings, 



\1i 


The ideal condition would be to have a tree-record by means of which 
the copra yield of each tree could be known, and, by a process of elimination, 
ascertain which are the best trees on the estate. This cannot be done 
hurriedly, nor can it be done economically on a larg'e scale, but the field from 
which the highest returns are obtained should be selected, every tree in a 
block of suitable size in that field numbered and a record kept of the number 
of nuts collected from each tree. Three or four pickings of monthly intervals 
will give indications of the poorest yielding trees which can be eliminated, 
and the number retained for observation, considerably reduced. The most 
prolific trees having been discovered, copra is separately prepared from the 
ripe of each tree and then the weight of the copra produced per nut 
estimated. 

While the above scheme may be good, it is rather too ambitious to be 
adopted readily in the system of coconut cultivation which is generally 
practised in this colony ; the following general hints, although less compre- 
hensive, may be more favourably considered and so be of more practical 
utility : 

Select seed nuts from a tree which has short interspaces between 
consecutive leaf scars that arc deep and close together as these characters 
are indications of regular and heavy bearing. A parent tree should be one 
containing a large number of leaves (these may vary from about 25 to 40) ; 
apart from other reasons, since each leaf normally bears a bunch of fruit in 
its axil, the greater the number of leaves, the greater will be the number of 
bunches produced. , 

Select trees bearing a medium sized rather than a large nut in which 
the percentage of ‘^meat” is large. It is even preferable to select from the 
size of the nut rather than from the size of the fruit, for, in some types, the 
husk is so thick that an erroneous estimate may be made of the size of the 
nut (and so of meat) within. As to the actual shape of the nut, such 
divergent views are given that it is probably not a character deserving of too 
great attention. 

• NURSERY 

This phase of work is of special importance in the local industry, for 
not only is a nursery used prior to the establishment of a plantation, but the 
death rate of growing trees is so high that except the cultivated area be very 
small — the need for replacements necessitates a constant nursery supply. 

The system generally adopted here, and which appears to be satisfactory, 
is to place the selected seed nuts 1 foot x 1 foot apart in the nursery. This 
is usually situated not far from the main buildings, and, although it might 
appear that it would be preferable for the nurseries to be closer to the 
planting sites, the consensus of opinion is that the advantages obtained from 
easy and constant observations of the young seedlings warrant the continu- 
ation of the present custom. 

The soil of the nursery should be light and friable, and surface drains 
about 9-12 inches deep should be dug approximately 8 feet apart in order to 
give the young plants the necessary drainage. When the weather is dry, 
light shade (e.^., by means of plaited coconut leaves) or a straw mulch 
should be supplied to the young plants. Too much shade must, however, 
be avoided, as otherwise the plants become “leggy’' and adapt themselves, 
with difficulty, to the change in conditions when they are transplanted. 

The rainfall in this country is abundant, but is not evenly distributed 
throughout the year, so that although in some cases seed nuts are merely 
placed on the surface of the soil of the nursery and light shade placed over 
them, as is frequently done in localities with high humidity it is usually 
the custom to cover the seed nuts with soil so that only the top of the 
nut can be seen above the ground. 
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It is necessary to make reference to the beetle pest, known as ‘^Cockles’* 
{Strategus aloeus L. ) , which influences the position in which nuts are placed 
in the nursery. When nuts are “set** in the soil, the usual custom is for 
them to be placed on their sides in many districts locally, the nuts are 
invariably “set** upright so that the end with the germ is uppermost. When 
the latter is done the damage by this pest is said to be more readily detected 
and control measures more easily applied. A disadvantage when the seed 
nuts are placed in an erect position, is that the scale leaves tend to harbour 
fungi and scale insects, and it is generally admitted that, under normal 
conditions, better results are obtained from planting the nuts on their sides. 
Nevertheless the ravages of the pest can be severe, often resulting in the 
complete destruction of the young shoot, and the practical adjustment to 
conditions persists. 

If a nut is examined, it will be observed that there are three sides, and 
that one is wider than the other two. If planting on the side is practised, 
the nut should be so placed that the wide segment is uppermost as it is the 
latter which has the germinating eye. Manure is not generally applied to 
nurseries locally, nor is the practice considered advisable. The seed is 
amply supplied with plant food, and manure merely tends to encourage an 
excessive formation of fibrous roots ; also, if organic manures be used, 
insect pests may be encouraged. 

The period during which seedlings should be left in the nursery before 
transplanting varies. Germination takes place in 3-6 months, and on many 
planjtations the plants are transplanted in 9-12 months. The advantage of 
planting at such an advanced stage seems to be that selection of the right 
type of seedling for planting can be made, “leggy** and other undesirable 
types discarded. There are, however, planters who prefer to transplant at a 
much earlier age. It is claimed that when the seedings are young (e.g. , 
when the shoot is 12 in. -15 in. high) their roots are less firmly established 
in the seed bed and so the shock (of transplanting) is not severe ; at this 
stage, as the “meat** has not already all been utilised, the young plant can 
better withstand unfavourable conditions in the new environment. This 
latter opinion the writer has heard frequently expressed, especially on the 
west coast of Berbice, and it is worthy of note that these also have been 
the conclusions drawn from certain Phifippine experiments. 

FIELD CULTURE 

The seedlings should not be planted closer than 30 feet x 30 feet apart. 
When conditions permit, the position of the holes should be lined out before 
the drains are dug. The most desirable system is to practice diamond- 
shaped planting, each hole being at the corner of an equilateral triangle 
whose sides are 30 feet long. In this method, the plants are allowed 
sufficient leaf and root space and there are fifty-six trees per acre. When 
square planting is • practised there are only 48 plants to the acre. This 
difference is equivalent to about 400 nuts per acre per annum in favour of 
the diamond or “quicunx** planting. In very many cases, however, coconuts 
are planted locally on land that was formerly laid out for canes with drains 
30-36 feet apart. Diamond-shaped planting (with a spacing of 30 feet) is 
therefore impossible as the drains will interfere with the layout unless 
certain rows are planted very close to the drains and this is inadvisable. 
Square planting is therefore the general rule in British Guiana. 

Drains of different dimensions are made in different localities varying as 
the conditions may demand, but, in general, drains 3 feet wide at the top 
graded to 2 feet at the bottom and 2 feet deep seem, normally, to be satis- 
factory; the average cost of digging such drains is about 12 cents per rod. 

Nuts are “set“ in the nursery so that transplanting may be done in 
either or both of the rainy seasons (April-Tuly and November-Tanuary) 
hut November to December planting is preferred because the dry season 
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which follows is a short one and the young seedlings will not be exposed to 
a too prolonged dry period before the April rains begin. 

Usually, a hole is dug of such depth that when the seedling is trans- 
ferred the nut can be just covered with soil. It would, however, be wiser 
to have the holes more thoroughly prepared. When the beds have been 
lined, holes (3 feet square and 2 feet deep are recommended) should be dug. 
The holes should be left open for some time, preferably for 8-10 weeks, and 
refilled with surface soil so that when seedlings are put in, the nut is a little 
below the original level of the field. The plant should be placed in the 
middle of the hole, the space around the nut filled in and the soil firmly pressed 
down so that there is no depression in the immediate vicinity of the seedling 
in which water is likely to stagnate. 

This soil should be mixed with farmyard manure but the latter, under 
existing local conditions, would frequently not be available. Nevertheless, 
this is a critical period in the life-history of the plant, as, in many cases, the 
plant has ceased to get nourishment from the reserves in the nut, and, 
moreover, the severing of young roots and the actual operation of trans- 
planting constitute a check which necessitates the application of a quick- 
acting fertiliser when the plants are set in the field. A mixture which has 
been recorhmended in other countries is : 

150 lb. Superphosphate. 

150 ,, Nitrate of Soda. 

50 ,, Nitrate of Potash. 

This should be thoroughly mixed and 2 lb. applied to each hole. ^ 

The seedlings having been transplanted, the custom is, in British Guiana, 
to fork. around each plant as soon as it is well established (t.c. , about six 
months after). Intertillage is obtained indirectly, for 3-4 years after plant- 
ing, by the cultivation of catch crops. Such catch crops are usually not 
planted and owned by the proprietor, but belong to renters. The system of 
renting young orchard fields to farmers for the growth of quick-growing 
crops has evidently been adopted both because of the dues received and of 
the general cultivation which is necessarily given to the soil. In the case of 
coctonuts, however, the disadvantages which result from the breaking in 
and disrepair of drains, the depressions in the beds caused by the planting 
in mounds of such crops as potatoes and yams, and the haphazard cultural 
operations practised by tenants detract more from the value, which should 
be obtained from such a system, than may at first appear. 

The extent and frequency of the cultivation of fields in which coconuts 
are established are subjects on which divergent views are held and on which 
a pronouncement for local conditions should be made with caution. It 
would appear, however, that what evidence there is indicates that the 
economic advantages to be gained locally from clean cultivation are question- 
able. Harrison and Stockdale considered that after about six years, 
coconuts required little cultivation, but that drainage should be attended to 
and weeds cut down and used for mulching purposes. Dash was of opinion 
that, under tropical conditions, clean cultivation and no attention to the 
vegetable matter content of the soil led to disastrous results and that the 
most successful tropical orchardists had learned fully to appreciate the value 
of the organic mulch. There are definite figures given for certain estates 
in Portuguese East Africa where a yield of 0*5 ton of copra per acre is 
obtained bv plantations which practise intensive cultivation as against a 
yield of 0*2 ton per acre without much cultivation. Three is a difference of 
0*3 ton which is equivalent to a gross profit of $24-$30 per acre. This 
figure seems low, and would not offer sufficient inducement to the local planter 
to maintain his fields in a high state of cultivation unless the labour supply 
on coconut estates were much increased and the cost of cultural operations 
(possibly by .the use of implemental tillage) considerably reduced. 



On the other hand, it cannot be contended that the almost complete 
state of abandonment, in which a large percentage of the ccxronut cultivations 
in British Guiana is kept, is satisfactory, and a practice which is likely to 
be profitable is the more general use of green manure crops between the 
rows of coconut trees. If a vigorously growing crop such as Black Bengal 
Beans (Styzolobium atterimum) were selected, weed control could be very 
considerably aided, the soil could be protected from the mechanical beating 
action of rain and from excessive heat of the sun. At intervals, the green 
material should be ploughed in and incorporated with the soil in the middle 
of the beds. This would increase the general fertility of the soil and 
especially the content of humus. Apart from other considerations, the 
mechanical effect of the decomposed organic material incorporated would 
be very desirable especially on heavy impervious soils on which this crop has 
been in many instances planted. It should be noted that that Bengal 
Beans have been well established they will re-seed the area and that there 
should normally be no recurrent costs for sowing. 

Reference may be made at this stage to the care of surface drains. All 
drains should receive attention and where necessary re-conditioned every 
year. The drains should, however, be freed of all weeds and grass not less 
than three times per year, and stoppages, caused by the collapsing of the 
sides by excessive silting, removed. 

YIELDS AND COSTS 

Picking is as a rule done at intervals of 10-12 weeks. The pickers 
should be experienced, as it is essential that they recognize the fully ripe 
nuts. A good picker can usually distinguish accurately between the ripe 
and immature nuts simply by their appearance, but when there is any doubt, 
lapping with the knuckles is resorted to. The ripe nuts when so tapped 
emit a hollow sound as against a dull less resonant note by the younger nuts. 

The local census returns indicate that the average yield per tree per 
annum is not much more than 15 nuts. Such a low figure is due to the 
not inconsiderable ccK:onut area that is in absolute and complete abandon- 
ment, Many such cultivations were, at their inception, not thoroughly 
drained and in unsuitable environment ,(e.g., heavy clays, pegassy) and as 
they grew older were deprived of all cultural operations. Low returns could 
therefore be expected, but there are many coconut plantations on which very 
much more satisfactory figures are obtained. On the west coast of Berbice 
and on one estate on the Corentyne, the writer is convinced that the yield is 
frequently rnore than 70 nuts per tree per annum and there is an appreciable 
area oh which the normal annual yield is about 40 nuts per tree. 

The following yields and costs which are based on figures collected on a 
number of estates in different parts of the colony may prove interesting j 
Yield per acre of moderately good estate 
approx. 

Average of 5,000-7,000 nuts yield 
Yield of copra from 1 acre 
180-250 nuts (mixed) give (by existing 
primitive system of extraction) 

Yield of oil from 1 acre 
(“^ost of picking and transporting to yard per 
100 

Cost of picking, transporting and "‘peejing’* 
of 100 nuts. 

(Nuts are always “peeled” when they are 
soW as such and not converted into 
copra) 

Cost of pheling: per 100 


2,000 nuts. 

1 ton of copra. 
750-800 lb. 

1 tin or 4 gals, of oil. 
40 gallons (1 drum) 

16 cents. 

20-26 cents. 


6-7 cents, 



6 cents. 


Cost of “digging'* meat from shell per 100 
(Frequently, however, when copra is 
being made, the nuts are not “peeled” 
but the husk and shell are broken with 
a pickaxe in one action, and then the 
meat removed. By this method, a 
saving of 40 cents-60 cents per thousand 
nuts is effected) . 

Cost of drying 1 ton of copra ... ... $5*12 

Copra . — This is the commercial term of the dried meat or kernel of the 
coconut. Previously, comparatively small quantities of copra were shipped 
from this Colony, the trade being almost entirely in nuts, but, as the tabic 
below indicates, the production of copra has steadily increased. 

Annual Exports of Nuts and Copra. 

1907-26 1927 1928 1929 

(average) 

Nuts (thousands) 1,623 334 322 638 

Copra (cwt.) 4,745 23,266 70,017 75,187 

In most cases, nuts are picked, but rarely only fallen nuts are collected. 
Where the latter is practised the operation should be carried on at regular 
intervals and as complete a collection as possible made each time, otherwise 
some of the nuts remain on the ground, begin to germinate and give rise to a 
poor quality copra which is pale and does not possess the characteristic colour 
of high grade copra. Where, however, the nuts are picked and the practice 
is recommended they should be stored for some weeks after being picked, as 
stored nuts give the best quality copra. 

Almost all of the copra which was formely produced was sun-dried, but 
the erection of small hot air dryers is becomnig increasingly common. One 
of the essentials in copra making is that the kernels do not become wet after 
drying has started ; if this occurs, the copra will not keep, readily develops 
moulds and becomes rancid. The dry season is neither sufficiently well 
marked nor normally sro prolonged as to permit sun-drying being otherwise 
than a most uncertain procedure. 

The hot air dryers in use are of very simple design. At one end of the 
dryer a furnace is situated, from which the hot gases are conducted through 
the furnace by boiler tubes. The gases from the furnace are not liberated 
in the chamber, but escape through a chimney at the opposite end of the dryer 
so that the temperature of the air in the chamber is raised through the heating 
of the tubes. As the kernels must be dried wdth hot dry air, it is essential 
that suitable ventilation in the chamber be supplied. This is done in many 
cases by placing, through the side of the chamber, a tube which helps to 
connect the interior of the dryer with the atmosphere. If the advice of an 
engineer, experienced in copra-drying, were available, the efficiency of these 
dryers could doubtless be considerably enhanced. Until such time, however, 
as co-operative movements may make it possible or until the average size of 
the plantation is gfeatly increased, the present type of machinery is not likely 
to lo.se favour, in such circumstances, simplicity and initial expenditure have 
much influence. 

Coconut Oil . — Oil is not made locally from copra. The fresh kernels art' 
removed and grated. Usually, the grater consists of perforated tin placed 
around a revolving rotary drum which is operated by a low horse power 
(e.g., 3 h.p.) oil engine. When continuous work is done 200 nuts (i.e. , 
enough to produce one tin or 4 gallons of oil) in 30 minutes is a fair estimate 
of the rate of grating. 

The grated material is then hand-squeezed, a liberal supply of water is 
added, the mass washed and squeezed again. Approicimately 40 gallons of 
water are used in the w’ashing and squeezing of 200 nuts. The washings are 
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then settled in drums for about 16 hours. The oil separates, floates on the 
top, is skimmed off and boiled. The clear oil is strained off and the residue 
is then subjected to strong pressure, generally by means of a jack-screw. 

When the “milk"’ from 200 nuts is left to stand for 16 hours about 6 
gallons of oil and water emulsion are obtained, and this on boiling is reduced 
to about 4 gallons. Frequently, a small amount of salt is added to the 
washings as the sodium chloride in solution is said to hasten the settling 
process. As the oil is a colloid in suspension, it is to be expected that the 
oil separation would thereby be facilitated. 

Little comment is necessary on this method. It is crude, not economical, 
and the expression of oil is extremely low. A good grade of oil is produced, 
but the production costs are so high that there is little encouragement to 
increase the present output. 

DISEASES 

As a result of planting on unsuitable land in the first instance and 
subsequent neglect, large numbers of coconut trees in the Colony are lost 
from wilt disease (formerly known as *‘bud rot”) a condition primarily 
brought about by unfavourable environmental conditions, and entirely 
comparable in cause and effect with the “Bronze Leaf Wilt“ of coconuts 
which has recently been engaging attention in Trinidad. Contributory 
factors to the occurrence of the disease are insufficient nutrient, supply, 
water-logging, and poor cultivation in general, the latter resulting in a bad 
condition of the soil and an overgrowth of weeds, which block the drains and 
coqjpete with the palms to the disadvantage of the latter. 

The disease, as mentioned above, is most usually found upon heavy soils, 
but occasionally appears on sand reefs. The symptoms exhibited by the 
palm are a yellowing and later bronzing in colour of the leaves, which 
eventually die and hang down. The outer (t.e., the oldest) leaves arc 
affected first, and then the other leaves follow in succession, the crown of 
the tree being the last part to lose its green colour. By the time that half 
to two-thirds of the leaves have died, however, the heart and bud of the tree 
become involved in a wet foetid rot, which is very evfdent if an affected tree 
be felled and the crown split open longitudinally. The bacteria, etc., 
causing this rot are secondary factors, aiTd only attack the already wilted and 
weakened tissues. 

As regards other diseases, the Red Ring disease, so serious in parts of 
Trinidad, has only been reported once in this Colony a somewhat doubtful 
case and is not a factor affecting the crop. One or two minor leaf diseases 
are known but these are to be found as a rule only upon palms already 
weakened by other causes. Another disease, the exact origin of which is 
uncertain, causes a disfigurement of the outer surface of the nut, but does 
not affect the contents. 

Insect Fests, — ^The four principal insect pests are the Coconut Caterpillar 
{Bmssolis sophonp^) the Coconut Stem borer {Casinia daedalus) the Coconut 
Beetle or Cockle {Strategus aloeus L.) and the Large Locust (Tropidacris 
latreille Perty). 

Coconut Caterpillar, — ^l"he caterpillars destroy the leaves of the palms 
at times completely defoliating them. They form ^*nests“ by drawing 
together several of the leaves on the branches ; in these nests they live during 
the day, emerging at night to feed. They also conceal themselves in the 
“heart” of the tree. Husk, old branches, “bush,^* etc., harbour the 
chrysalises. 

For the control of the pest it is necessary to remove completely all such 
branches and nests and to destroy carefully all caterpillars. Also husks, 
branches, “bush“ and other waste material lying on the ground beneath 
the trees must be collected together and burnt. 



Coconut Stem Borer . — ^This pest lays its eggs about the le«if-bases of the 
coconut palm and shortly after the larva emerges, it bores into the stem 
about the leaf-bases and there remains until fully grown causing in the 
meanwhile considerable damage to the tree. An attacked tree, when in the 
advanced stage, shows a peculiar droop of the leaves, bending considerably 
as if too heavy. In some instances an attack of this kind causes the tree to 
cease to bear fruit and often proves fatal. 

The method of control employed against this pest is the careful removal 
of all the lower branches by cutting them off as completely as possible from 
the tree. The “worms’’ should then be secured and destroyed. 

Coconut Beetle or Cockle . — These beetles burrow into the lower stem 
and rooting system of young coconut palms, and, if not removed, will cause 
the death of the palm. A sickly appearance of young palms often indicates 
the presence of the coconut beetle. The large-sized hole made by the entry 
of these beetles at the base of the palm is easily detected. 

This insect can be controlled if dug out, but, when this is done care 
must be taken not to injure the palm. A better way is to pour a mixture of 
kerosene and water or naphtholeum and water into the burrow and this 
causes the beetles to come to the surface where they may be captured and 
destroyed. 

The large Locust . — Both the adult and immature forms of this insect 
feed on the foliage of the coconut palm, the immature forms being parti- 
cularly destructive. On the appearance of these pests, unless early steps arc 
taken to have them collected and so prevent their egg-laying, would increase 
abundantly and cause a great deal of damage to this palm.* 

These insects are controlled by shaking or sweeping them from the 
foliage and collec'ting them in convenient receptacles containing kerosene 
and water, after which they should be buried or burnt. 



EFFECT OF INTERVAL BETWEEN THE 
MORNING AND EVENING MILKING ON THE 
QUANTITY AND QUALITY OF MILK* 

T he cows at the Imperial Institute of Animal Husbandry anti 
Dairying-, Bangalore, are generally milked at 4 a.m. and 3 p.m. 
throughout the year, thus giving an interval of 11 and 13 hours 
between the morning and evening, and evening and morning 
milkings, respectively. Preliminary tests showed that the evening 
milk was invariably richer though less in quantity as compared with the 
morning milk. To study the differences more closely, the previous records 
were studied and an actual experiment was carried out. The results are 
interesting and deserve some consideration. 

Datti Ohiained from the Previous Records. — Figures, both for quantity 
and quality of milk for Sindi cows, were compiled, for a complete year, i.e., 
Irom June 1927 to May 1928, and are given at the end (tabic 1). The 
periisal of the figures will show that there was more milk in the morning 
though it was poorer in fat percentage as compared with the evening milk. 
The figures for the month of March show' almost the same fat percentage, 
both for the morning and evening. This may be attributed to a little change 
in the intervals of milkings. 

Experimental Procedure . — 'Fo verify the data compiled from the records 
an experiment with 10 half-bred cow-s w’as undertaken. The cow’s were 
divided into two groups, A and B, and every care was taken to make both 
the groups as nearly identical as possible with regard to age, milk yield, 
and period of lactation. To further reduce the experimental error the same 
milkman was kept with the same group throughout the period. The experi- 
ment was carried out for 14 days allowing twa> days as a transitory period. 
The milking was done at 4-15 a.m. and 4-15 p.m. for the equal intervals, 
w^hile, for the unequal intervals, the milking w^as done at 4-30 a.m. and 
3-30 p.m. 

The Results Obtained from Groups at Equal Intervals . — To start with 
group A was milked at equal intervals. The quantity of milk both for the 
morning and evening was almost the same, t.c., 54*75 lb. in the morning 
and 54*81 Ib. in the evening. The fat percentage was slightly higher in 
the evening. The total average fat in the morning was 2*262 lb., while in 
the evening it was 2*329 lb. 

After 6 days, when B was changed to equal intervals, it showed prac- 
tically the same results as obtained from group A. The average milk in 
the morning and evening was 58*19 lb. and 57*75 lb., with 2*477 lb. and 
2*429 lb. of fat respectively. 

* By C. N. Dave, (Bom.), Harbans Singh, I.D.D. (Alld.), D.R. Khera, L.Ag. 

(Hons.), and Chanda Singh, L.Ag. (Hons.), in The Journal of the Central Bureau for 
dnimal Husbandry and Dairying in India, Vol. IV, Part III, October 1930. 
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Now, taking the average of the two groups, it will be seen from the 
following table that the milk and fat are almost the same, with a very 
slight increase in the morning in quantity and with a proportionate increase 
in fat in the evening : 


Group. A (rroup B A-fB (average) 



Milk lb. 

Fat 11) 

Milk 1b. 

Fat lb. 

Milk lb. 

Fat lb. 

Morning 

54*75 

2*262 

58*19 

2*477 

56*47 

2*370 

Kvening 

54*81 

2*329 

57*75 

2*429 

56*28 

2*380 


The results for the equal intervals are given in a detailed form in 
table II. 

Results Obtained from the Groups at Unequal Intervals , — To start with, 
group B was milked at 4-30 in the morning and 3-30 in the evening. The 
quantity of milk was more in the morning while the fat percentage was 
higher in the evening milk, though the total fat was less in the evening, 
due to the difference in the quantity of milk. After six days, group A, 
which was being milked at equal intervals during the first period, was 
changed, to unequal intervals. The results obtained from group A corro- 
borate those of group B at unequal intervals. 



Group A 

Group 

B 

A + B (average) 


Milk lb. 

Fat Ib 

Milk 1b. 

Fat lb. 

Milk lb. 

Fat lb. 

Morning 

57*69 

2*299 

61*62 

2*499 

59*655 

2 399 , 

Kvening 

50*81 

2*216 

53*94 

2*331 

52*375 

2*274 


'I'able 111 will show in detail the above results, given in tabular form. 

It will be clear from table IV that the total out-turn of both milk and 
fat remain constant for the whole day, irrespective of the interval between 
milkings. 

('onclusions, — 1. .By keeping equal intervals between the two milkings 
the total out-turn of milk and fat remain practically the same, although 
there is a little increase in fat percentage in the evening which may be 
attributed to the activity of the fat secreting cells during the daytime. 

2. The total quantities of milk and fat for the wdiole day remain 
almost constant, irrespective of the interval between milkings. This fact 
is of great importance from a practical point of view*^. 

3. By keeping an unequal interval between the tw'O milkings one can 
get more milk wdlh the longer interval and richer milk with the shorter inter- 
val and can thus arrange the supply of fresh milk and its pi'oducts according 
to the local demand. 





Table I 

enient (from office records) showing the difference of quantity and quality between the morning and 
evening milk of Sindi cows. 
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Showing the milk and fat yields of W half-bred cows milked at equal intervals. 
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Table III 

Showing the milk and fat yields of 10 half-bred cows milked at unequal intervals. 
























Table IV 

Showing the total daily yields of milk and fat from 10 half-bred cows of equal and unequal intervals. 
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NOTES OF INTEREST 


TEA GROWING IN NYASALAND 

M r. F. a. Stockdale, Agricultural Adviser to the Secretary of 
State for the Colonies, said while recently in Nyasaland that 
he favoured the establishment of a small agricultural research 
station in Mlanje, for the purpose of investigating soils and 
the methods of tea cultivation, especially shade and pruning. 
Cultural conditions in that district struck him as approximating more 
closely to those obtaining in parts of Assam than in Ceylon ; he commented 
on the general absence of shade trees. Mr. A. E. Shinn, the well-known 
local planter, said that there are now about 8,000 acres under tea in 
Mlanje and a further 2,000 in Cholo . — Eust Africa, Vol. 7, No. 331, January 
22, 1931. 

TEA 

T he tea shrub is Cawellia Then Link., a native of Upper Assam, 
Cachar and China, and cultivated in other parts of the w'orld. 
The first mention of tea is in a Chinese annal dated A.D. 793. 
Europeans do not appear to have acquired any knowledge of 
tea until the latter half of the sixteenth century. Russia first 
obtained tea in 1638, through the envoy to the Mongol Emperor, who 
received several packets overland as a tribute to the Czar. 7'his soon 
found favour with the Court of Moscow and became a national beverag(‘. 
It was also conveyed to Europe by the Dutch East India Company and was 
probably introduced into England through the Portuguese before the year 
1657. The English East India Company took steps to secure regular 
supplies, as in 1677 tea was an expensive luxury, being sold in London 
for £5 to £10 a pound. During the eighteenth century tea w^as imported 
from China in increasing quantities under the control of the East India 
Company. For the 100 years 1710-1810 the aggregate sales amounted to 
750,470,016 ob., the value of which was close on £130,000,000. Difficul- 
ties having arisen with China, the British Government became interested 
in an effort to produce tea in India. Lord William Bentinck, encouraged 
by the experiments of Bruce and Scott in Assam, took up the matter of 
local cultivation, The first Assam tea was sent to England in 1838. 
In 1852 the tea industry appeared so promising that in a few years the 
whole of the upper portion of the Province of Assam was converted into 
tea plantations, and followed soon afterwards by the opening up of estates 
in Chittagong, Chota Nagpur and the Duars. Tea now occupies half a 
million acres of land in Assam, and the industry gives lucrative employment 
to 600,000 persons. The first exports in 1838 were 488 lb., in 1904 they 
stood at 200 million, valued at £6,000,000. The production of tea in the 
whole of India in 1924 was 375, in 1925, 364, and in 1926, 392 million pounds. 
Assam contributed 62 per cent.. North India (excluding Assam) 25 per cent., 
and South India 13 per cent. More than 84 per cent, is shipped to the 
United Kingdom. India and Ceylon are therefore giving to England a 
regular supply of a much purer and an infinitely cheaper article than it 
formerly received from China . — The Chemist and Druggist, Vol. CXIV, 
No. 2659, January 24, 1931. 
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TUNG OIL PRODUCTION IN FLORIDA 


A new industry has lately sprung' up in Florida, United States, 
namely, the growing of Tung trees for oil, for which the climate 
is excellently adapted. The Tung tree (Aleurites Fordii) is 
normally found growing wild on hillsides and rough slopes, 
without cultivation or attention. Experience in Florida has 
shown that the tree will grow successfully on any type of soil that is 
well-drained, free from limestone, and possessing a slightly acid reaction. 
The tap-root penetrates to a depth of six or seven feet and it is important 
that the level of the underlying water table be below that depth. The 
trees will not succeed on wet land. Large areas of high Pine lands in 
central Florida are found to be ideally adapted to the produc:tion of Tung 
oil, and extensive tracts of that type will undoubtedly, within the next few 
years, be planted with lung trees. Tung trees were introduced into 
Florida from China about twenty years ago. The Chinese employ the oil in 
waterproofing their clothes, boots, junks and residences. The American 
industrial chemist has expanded the utility of Tung oil in more than a 
hundred every-day uses. In the manufacture of paints and varnishes it 
has been found far superior to Linseed oil ; it has extended to the pepara- 
tion of enamels and lac quers, metal and cement dressings, insulating com- 
pounds, auto-brake linings, oilcloth, linoleums, and even dress materials, 
which latter are composed in beautiful texture and patterns from a com- 
bination of cellular material and Tung oil. So far, there are only a fev^ 
thousands acres of Tung trees in Florida, but it is anticiptited that about 
10,000 acres will shortly be planted and as it is estimattid that 400*000 
to 500,000 acTcs in bearing will be necessary to supply the present demand, 
it is evident that the question of overplanting need not concern the grower 
for another decade . — The Gardeners* Chronicle, Vol. 89, No. 2300, January 
24, 1931. 

INTERESTING RUBBER FIGURES 



T is not generally known that the pre-war consumption of ra\v rubber 
was greater iif Europe than in the U.S.A. 

The figures are illuminating, because immediately the war 
broke out America began to go ahead for perfectly obvious reasons. 
The following are the figures for the 4 years pre-war in tons : 



United States 

Europe 

1910 

42,254 

54,857 

1911 

41,901 

54,026 

1912 

55,979 

60,916 

1913 

52,028 

73,522 


It will be seen that Europe was going ahead very fast and, no doubt, 
w’ould have continued to do so only for the Great War. However, every- 
thing now points to the balance of the rubber trade gradually swinging in 
Europe’s favour again. 

Last year America imported 528,608 tons of raw* rubber as against 
296,773 tons for Europe, which, of course, includes the United Kingdom. 

The population of Europe is capable of consuming much greater 
quantities than it is now doing and everything points to progressive increase 
in consumption from this quarter for many years to come. 

Another interesting point is that “other countries” than those men- 
tioned, which in 1930 took only 1,980 tons of rubber, imported 51,757 
tons in 1929. 

Most of this increase is attributable to Japan, which country is fast 
becoming an important factor in the rubber goods manufacturing world. 
She has a vast potential market at her doors and should be given every 
encouragement to develop this market . — The Malayan Tin and Rubber 
Journal, Vol. XX, No. 2, January 31, 1931. 
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MEETINGS. CONFERENCES, ETC. 


RUBBER RESEARCH SCHEME (CEYLON) 

Draft Minutes of a meeting of the Board of Management, held at the 
Grand Oriental Hotel, Colombo, on Friday, December 5, 1930, at 9 a.m. 

Present. — The Hon’bic Dr. \V. Voungman, Director of Agriculture, 
(in the chair), the Assistant Colonial Treasurer, Messrs. A. S. Collett, 
A. E. de Silva, H. F. de Silva, C. E. A. Dias, J. Farley Elford, the Hon’ble 
Mr. C. H. Z. Fernando, the Hon’ble Mr. H. R. Freeman, the Hon’bie 
Mr. C. E. Hawes, Messrs, j. D. Hoare. J. A. D. Finch Noyes, C. A. Perera, 
D. C. Senanayake, C’oloncl T. W Wright, Mr. J. 1. Gnanamuttu, 
(Secretary ) . 

Apologies for absence were received from Mr. F. H. Griffith and the 
Hon’blc Mr. A, F. Molamure. 

Mr. T. E. H. O’Brien, C’hief Technical Officer, was present by invitation. 

1. CONSTITUTION OF NEW BOARD OF MANAGEMENT 

The Cffiairman staled that the nominations to the Board of Management 
of tthe gentlemen named below had been published in a (iovernment 
conmnuniqtUf and he w^as glad that their lirsi meeting was so well attended : 
The Director t)f Agriculture ((luiirnui}}) 

The Assistant Colonial Treasurer 

Unofficial Members of the Legisiative Couiu il, nominated by His Excellency 
the (lovernor : 

The Hon’ble Mr. C. E. Hawes 
The Hon’ble Mr. H. R. Freeman 
The Hon’ble Mr. A. F. Molamure 

Nominated by the Ceylon Estates Proprietary .Association : 

Colonel T. Y. Wright 
Mr. J. A. D. FiiK'h Noyes 
Nominated by the Planters’ Association of Ceylon : 

Mr. J. Farley Elford 
Mr. F. H. Griffith 

Nominated by the Rubber Growlers’ Association (Incorporated): 

Mr. A. S. Collett 
Mr. J. D. Hoare 

Nominated by the Low-country Products Association : 

The Hon’ble Mr. C. H. Z. Fernando 
Mr. C. E. A. I3ias 
Mr, D. C. Senanayake 
Mr. A. E. de Silva 

Nominated by His Excellency the (lovernor to represent small-holders: 
Mr. C. A. Perera 
Mr. B. F. de Silva 

2. MINUTES 

(a). The minutes of the final meeting of the Executive Committee of the 
old Rubber Research Scheme had been circulated to the members of the. new 
Board. 
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(b) . The Chairman slated that he was given discretion, In respect of 
the minutes of meetings of the Hoard of Management of the Coconut 
Research Scheme, to omit or vary the official record before their publication 
in the Press, but of course the full minutes of proceedings would be available 
to members of the Hoard. Mr. Finch Noyes moved, and Colonel Wright 
seconded, that the Chairman he authorised to follow the same procedure as 
that of the Coconut Research Scheme. Mr. Dias enquired whether members 
were not at liberty to consult the Associations which they represented. 
Mr. Hickmore pointed out that certain questions might arise which it would 
not be desirable to discuss outside the Board and that ai'credited represen- 
tatives of Associations should be trusted to take responsibility for their action. 
Mr. Finch Noyes said that, in his own case, he consulted his Association in 
regard to particular points on the agenda, ('olonel Wright added that a 
nKmnid of the proceedings of Hoard meetings was expected by the Associa- 
tions from their representatives. It was g(^nerally agreed that a hard and 
fast rule about consultation with Associations could not be laid down. 
Colonel Wright suggested that ('onfidential ret'ords might be entcre^d and 
circulated as such on a separate sheet of minutes. It was finally decided that 
an expression of opinion should be recorded at each meeting what, if any, 
matter should be kept ('onfidcnllal. It was also agreed that publication of 
the minutes in the Press be made within two wei‘ks of a meeting. 

3, CONTINUANCE OF THE WORK AND STAFF IN LONDON 

(a) . With reterence to the correspondence and memoranda which had 
been circulated to the members, the ( hairman submitted that an abrupt 
termination of the work in London would be detrimental to the industry and 
recommended tliat the London organization shoiiKl be ('untinued. Mr. Hick- 
more added that the usefulness of llu* work in London had been acknowledged 
by the technical staff. In reply to Mr. Dias, Mr. O’J^rien slated that the 
rubber industry of Java had an organization in Holland. I'he Chairman 
was of opinion that in the past CeyUin had had a return for the money 
expended in London. In reply to a (|uery whether it was not possible to 
coniine the work to CTylon, the Chairman pointed out that it w'as necessary 
to have an organization wdierc their market was. Mr. Hickmore added that 
C'eylon should have a body to wdiom technical problems could be referred 
and by wdiom the requirements of manufacturers could be studied. It was 
understood that the rciison why Malaya had not clone any work in London 
up to now was that their institution started only three years ago. 

Mr. Freeman moved that the London stalf and research work be con- 
tinued on the present footing for 1931. This w'as seconded by Mr. Dias, 
supported by Mr. Hoare, and carried unanimously. 

(b) . The scheme of amalgamation of the research work in London w^ith 

that of Malaya, as set forth in the London Secretary's letter of 7th July, 
1930, which had been circulated to members, was deferred for further 
consideration, the ('hairman pointing out that the London Advisory 
Committee w’as submitting some points for consideration. Mr. Dias 
submitted that the proportion of 30% (£1,500) of the estimated initial 

annual expenditure of £5,000, which had been suggested for Ceylon, railed 
for comment in view^ of the fai t that the ratio of exports of rubber from 
C'eylon and Malaya was 18 to 82 and that of the acreage was 20 to 80. 

4. TRANSFER OF ASSETS, LIABILITIES AND STAFF OF 

THE OLD SCHEME 

The Chairman mentioned that the Fxecutive Committee at their last 
meeting had discussed the question of handing over to the new Hoard and 
had resolved unanimously that the entire assets, liabilities and staff of the 
old Rubber Research Si'hemc be olferecl to the Board ol Management of the 
new Rubber Research Scheme, v^ith elfect from August 1, 1930, the date on 
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which the Rubber Researcli Ordinance came into operation. This offer was 
subject to confirmation by a meeting of subscribers to the erstwhile Scheme. 
Mr. Bickmore stressed the advisability of taking over the capital of the 
Scheme and building upon it ; the alternative to taking over would be to 
disband all work and staff' for at least one year. I'he Chairman added that 
the cash balance of the old C'oinmittee would be exhausted by the end of 
December. The assets consisted of land acquired, buildings, water supply, 
laboratory apparatus, furniture, fittings and office equipment, the London 
plant, and investment on the Experiment Station, Nivitigalkele, making a 
total roughly of Rs. 137,000. The question of leases that the old Committee 
had entered into would have to receive attention. 

Mr. Freeman moved that the assets, liabilities and staff of the old 
Rubber Research Scheme be taken over by the Board of Management. 
Colonel Wright seconded. This was carried unanimously. 

(b). The Cairman slated that the C'olonial Auditor would audit the 
accounts as from August 1, 1930. It was decided that no action was called 
for in regard to audit fee. 

The Chairman regretted that he had to attend a meeting of the Finance 
Committee of the Legislative (Council with regard to a matter that could not 
be postponed, at 10 a.m., and suggested that Mr. Bickmore be acting 
('hairman during his abseiK'e. This was proposed by Mr. Finch Noyes and 
seconded by Mr. C'ollett. Mr. Bickmore took the chair. 

5. CHEMIST AND CHIEF TECHNICAL OFFICER 

* A decision as to the terms of re-engagement of Mr. T. E. H. O’Brien 
was thought desirable before the draft estimates for 1931 were taken up. 
It was proposed by Mr. Dias, seconded by Mr. Senanayake, and carried 
unanimously, that Mr. O’Brien’s services should be retained on terms which 
would be no worse than under his present agreement, with the c'ontinuaiK^e 
of the allowance paid to him as Chief Technical Officer. Mr. O’Brien was 
then asked as to his intentions about home leave. Mr. O’Brien thought it 
would not be in the interests of the Research Scheme that he should take 
leave before further staff had been appointed. He wished to do what was 
best for the Scheme and would l)e willing to postpone his leave. The terms 
offered for the continuance of Mr. O’Brien’s services were explained to him 
and accepted, 

6. DRAFT ESTIMATES OF INCOME AND EXPENDITURE 

FOR 1931 

Rubber Restriction Fund 

The acting Chairman explained that alternative estimates had been 
circulated on the footing : (a) of the Cess collections only accruing as 
revenue, and omitting provision for work in London, and (bj of the Rubber 
Restriction Fund being made available and a full programme of work being 
undertaken. He was of opinion that the Rubber Restriction Fund should be 
regarded as a capital sum available for the purchase of an estate or the 
development of an estate from jungle. He added that the sum of Rs. 100,000 
reserved out of the Restriction Fund was against the possibility of restriction 
being reintroduced and that the entire fund might be released, if need be 
under an amending ordinance. It was necessary to detdde whether the 
Board should ask Government for any part of the Rubber Restriction Fund 
for the purposes of the rubber industry. Mr. Dias’ view was accepted that 
the surplus money in the Rubber Restriction Fund should be utilised only 
fojf capital expenditure and that application for this money should not be 
made until a scheme of capital expenditure was drawn up. Mr. Finch Noyes 
proposed, Mr. Collett seconded, and it was carried unanimously, that the 
Rubber Restriction Fund be not taken into consideration in framing the 
estimates for 1931. ^ 
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Income 

The acting Chairman thought that the estimate of Rs. 120,000 under 
Cess collections was too conservative. Mr. Collett suggested that a revenue 
of Rs. 150,000, based on exports approximating 70 per cent, of those of the 
current year, would be reasonable. It was agreed that Rs. 150,000 should 
be substituted lot Rs. 120,000. Mr. ( -ollell further suggested that ihe sum 
of Rs. 100,000 accruing (for the five months) up to December 1930 be 
reserved as a working capital. This was agreed to. 

Personal Emoluments 

Mr. Dias urged that the point should be decided whether future salaries 
to the superior stall' should be paid on a stiMling or a rup(‘e scale. 
Mr. Senanayake proposed that a rupee scale should be adopted, 'rhe acting 
Chairman suggested that the adoption of a rupee sc'ale should await a 
similar course in the public services generally. It was decided that the 
matter should receive consideration in 1931. 

Dr. Youngman resumed the chair at 10-45 a.rn. 

Item No. 1. Director^ of Rescaycli. — With reference to the scale of pay 
for a Director of Research, the Chairman mentioned that the Rubber 
Research Institute of Malaya advertised in July last lor a Director at a salary 
of £2,520-£140-£2,800 per annum. He suggested that it would be wisdom 
to employ the best possible man tht‘y could obtain and be prepared to pay a 
salary commensurate with his reputation and qualifications. * The London 
Advisory 'Committee, he said, were willing to help in, making appointments. 
Mr. Dias thought they should not hesitate to advertise their requirements in 
Java and America as well as elsewhere. Mr. Freeman suggested that the 
post should be made well-known and that all applications should come before 
the Scheme in the first case so that the Scheme could see who was available. 

Mr. Dias proposeef and Mr. B. b\ de Silva seconded that the Chairman 
be authorised to advertise with a view to securing the best man available and 
that the salary be left open. This was agreed to, and the salary of 
Rs. 18,000 included in the draft estimates was passed as a provisional vote. 

Item No. 3. Physiological Botanist . — It was decided that the provision 
of Rs. 4,500 for salary for six months should remain, but that a selection for 
the post be made after the appointment of the Director of Research. 

Hem No. 5. Geneticist. — Mr. Dias urged the need for the immediate 
appointment of a Geneticist, The Chairman explained that the type of man 
required both for this post and that of Physiological Botanist might in a way 
depend upon the future Director. If the Director, for instance, were a 
Geneticist his advice would be of value in connection with the matter. 

After further discussion, Mv. Fincli Noyes moved that the posts of 
Director of Research, Physiological Botanist and (ieneticist be all advertised 
and that applicants be invited to state the salary required. This procedure 
was approved. Mr. B. F. de Silva suggested that the applications should 
be addressed to the Chairman of the Board and that any further steps to be 
taken be considered by the Board after the receipt of the applications. This 
view was supported by Mr. Dias and was accepted. It was desired that 
the Chairman might consult Dr. P. J. S. Cramer, formerly Director of the 
Experimental Station, Buiten^^org, Java, who was at the time in Colombo, 
upon the subject of securing a Director of Research. 



Item No, 17, Bonus to Subordinate Staff , — It was decided to delete the 
provision of Rs. 458 from the 1931 estimates in view of the financial 
depression. The payment of the usual bonus for the current year was 
sanctioned. 

Hem No, 9. Budding Imtmctor, — Mr. Dias urged the necessity of 
having a really good expert man for budding work at the Experimental 
Station. Such a man, he said, should be able to show t»uccesses in 

budding. I he provision of Rs. 720 was increased to Rs. 840, the com- 
mencing salary of an Agricultural Instructor (probationer’s grade.) 

Iho total sum voted under the head Personal Emoluments amounted 
to Rs. 67,673. 

Other Charges 

Mr. Dias suggested that a scheme of development should be determined 
that day. The Chairman said that, necessary as he thought it was actively 
to embark upon a policy of development, he also thought there was great 
wisdom in first appointing a Director of Research. This view w^as supported 
by Mr. Finch Noyes and was endorsed by the Hoard. 

Hem No. 22. Tra^jclhng . — The Board approved of the payment of an 
inclusive motor car mileage of 25 cents for attendance at meetings, after the 
practice ol the Coconut Research Scheme. 

Special Expenditure 

Hem No. 24. l.omlon Ad7Hsory Committee Expenditure . — The London 
Advisory Committee’s application lor ;£2,605 to meet their normal expenditure 
in 1931 was accepted and this item was included in the estimates. 

Hem No. 25. Sinking Fund for Bonuses ujid Passages . — At Mr. Hick- 
more’s suggestion tii\e provision under Bonus and Passage Fund was 
increased from Rs. 6,300 to Rs. 10,000. 

Hem No. 23. Experiment Station. — Mr. Dias enquired whether the 
rubber research work at Iriyagama w^as to be continued by the Department of 
Ag-riculturc or handed over to the Rubber Research Scheme. The C'hairman 
replied that the experiments in hand would be continued and completed by 
the Department in 1933. He added, in reply to Mr. Freeman, that (govern- 
ment had been anxious to make a start at a time when the future of the 
Rubber Research Scheme w^as in a nebulous state, I'he lines of work 
proposed in connection with seed gardens and bud wood nurseries remained 
to be undertaken and the Hoard might consider taking over this part of the 
programme under the Rubber Restriction Fund, after the arrival of the 
new stair. 

The total sum voted under the head Other Charges, including Special 
Charges, amounted to Rs. 87,217. 

6. STAFF 

The C'hairman invited consideration of an applictaion from a laboratory 
assistant for the payment of fees for medical attendance on his wife. 
Mr. Finch Noyes stated that on the estates every such case was considered 
on its merits. It was decided that the present case did not appear to call 
for special consideration and could not be entertained. 

7. EXPERIMENT STATION 

(a). Drainage of Budwood Nursery , — After discussion, the Board 
considered it inadvisable to proceed at present with the suggested scheme of 
drainage. 



(b) . The Chairman suggested that a scheme of manurial experiments 
submitted by Mr. Taylor and some correspondence thereupon might not be 
pursued for the present. This was approved. 

(c) . Mr. Farley Elford proposed and Mr. Senanayake seconded that a 
Visiting Agent be not employed. At the instance of Mr. Dias, it was 
agreed that, should the position of a Director of Research remain long in 
abeyance, this might be again considered at a later date. 

(d) . The Chairman referred to a letter from Mr. Dias caliing for 
information relating to the work at Nivitigalkele. A written statement 
prepared by Mr. O’Brien and supplying the information so far as possible 
was tabled. It was considered desirable that similar information required 
by any member of the Board should be supplied by the research staff at the 
discretion of the Chairman ; any matter of a confidential nature to be stamped 
as confidential and treated as such. 

8. TECHNICAL REPORTS 

The progress reports of the Chemist, the Mycologist and the Agricul- 
tural Assistant for October 1930, copies of which had been circulated, were 
passed without comments. 

Mr. Bickmore raised the question of appointing a Technical Committee 
to come to decisions upon technical matters. The Chairman suggested that 
such a Committee had not proved altogether suitable in the past and that 
the Director of Research or the Chief Technical Officer could always receive 
advice upon any point from the sc ientific staff at Peradeniya. Mr. Dias 
supported this method rather than the appointment of a Technical Committee, 
and it was accepted by the Board as the best course to adopt. 

9. PUBLICATIONS 

(a) .. The publication of Mr. Murray’s booklet on Diseases of Rubber, 
in the same way as the booklets prepared by Messrs. O’Brien and Taylor, 
was sanctioned. 

(b) . Correspondence with the Rubber Growers’ Association and the 
Rubber Research Institute of Malaya regarding exchange of publications 
was considered. The matter was left over for further consideration after 
the Rubber Growers’ Association had stated the minimum number of copies 
they required of the bulletins, leaflets and circulars of the Scheme. 

(c) . The question as to what persons were eligible for the free supply 
of the Scheme’s publications was also noted for further consideration. 
Mr. Bickmore urged the necessity of circulating the results of all research 
work, 

(d) . With reference to the London Advisory Committee’s minutes of 
October 24, 1930, and their complaint that they had not sufficient infor- 
mation of activities in ("eylon, the C'hairman thought that The Tropical 
Agriculturist should be subscribed for by the people in London who were 
interested in Ceylon. With reference to their suggestion that the decision 
not to reprint Mr. L. Lord’s report upon his visit to Java, Sumatra and 
Malaya, be reconsidered, the Chairman was authorised to order a reprint 
if and to such extent as the balance of funds of the old Rubber Research 
Scheme could meet the cost. 

lO. FUTURE MEETINGS 

It was resolved that a meeting of the Board should be held every other 
month and that the third Thursday of the month should be adhered to as far 
as possible. It was agreed that notices of motions be sent to the Secretary 
fifteen days before the date of a meeting. Mr. Freeman desired that a 
further effort should be made to obtain a Committee room of the Legislative 
Council for the meetings of the Board. 

By order, 

JOS. I. GNANAMUTTU, 
Secretary, 

Board of Management, 

Rubber Research Scheme, (Ceylon). 

Peradeniya, 8th December, 1930. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 28th FEBRUARY, 1931 




No. of 






Province, &c. 

Disease 

Cases up 
to Date 
since 

Fresh 

Cases 

Reco- 

veries 

UJ 

£ 

w 

Bal- 

ance 

111 

No. 

Shot 



Jan. 1st 



Q 




1931 







Rinderpest 

107 

60 

19 

74 

12 

2 


Koot-and-mouth disease 

49 

29 

24 


25 


Western 

Anthrax 

Rabies (Dogs). 

2* 

1 

... 



2 


Piroplasniosis 

... 

... 


... 

... 



Rinderpest 



79 

*•* 

... 

... 


Foot-and-mouth disease 

148 

92 

4 

65 

... 

Colombo 

Municipality 

Anthrax 

Rabies 

Haemorrhagic 

7* 

2 

6 

2 

::: 

7 

2 

... 



Septicaemia 

... 


• • • 



... 


Black Quarter 

Bovine Tuberculosis 

••• 


• •• 


... 

... 

Cattle Quarantine 

Rinderpest 

Foot-and-mouth disease 


... 

• •• 


... 

... 

Station 

Anthrax 








(Sheep and Goats) 

54 

30 

• •• 

54 


... 


Rinderpest 

Foot-and-inouth disease 

14 

14 

... 

... 

14 

- 

Central 

Anthrax 






< 

(Sheep and Goats) 








Rabies (Dogs) 

6 

6 

... 

6 

... 

... 

Southern 

Rinderpest 

Foot-and-mouth disease 

567 

424 

... 

430 

2 

... 

135 

• •f 

Anthrax 

Rabies (Dogs) 




• •• 





Rinderpest 

Foot-and-mouth disease 

1 






Northern 

Anthrax 

Black Quarter 

Rabies (Dogs) 

Sfree 

• 





Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

[free 

) 









Rinderpest 

Foot-and-mouth disease 

2212 


61 

1883 

17 

Tfi 

North-Western 

Anthrax 

Pleuro-Pneum onia 


... 

... 

- 

... 

... 


(in Goats) 

... 


... 


... 

... 


Rinderpest 

1636 

651 

124 


99 


North-Central 

F'oot-and -mouth disease 
Anthrax 



... 


... 

... 


Rinderpest 

1 

... 


... 

... 


Uva 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

... 

i 


• 04 

• *« 

... 



Rinderpest 

F'oot-and-mouth disease 
Anthrax 



•• 

... 

... 

... 

Sabaragamuwa 

Rabies (Dogs) 
Piroplasmosis 

i 

1 

... 

... 

... 

1 

i 


Haemerrhagic 








Septicaemia 

5 

5 


5 

... 

... 


*1 case in a cow. 


G. V. S. Office, 
Colombo, 10th March, 1931. 


G. W. STUBGESS. 
Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 


FEBRUARY, 1931 


station 

Temperature 

1 Humidity 

Amount of 
Cloud 

1 Rainfall 

Mean 

Maximum 

Dif- 

ference 

from 

Averaf^e 

Mean 

Minimum 

Dif- 

ference 

from 

Average 

Q 

Night (from 
Minimum) 

Amount 


*u 

u 

EES 

« o 

P < 


• 

0 

o 

0 

% 

% 


Inches 


Inches 

Colombo 

88' 1 

+ n 

73'9 

+ 2'7 

72 

90 

4'6 

3'48 

6 

+ r4i 

Puttalam 

90'3 

+ 3'5 

72' I 

+ 2*9 

67 

90 

3 9 

0'27 

3 

- roi 

Mannar 

88'2 

■l-2*2 

75-2 

+ 2'3 

68 

88 

3'2 

0.00 

0 

- r32 

Jaffna 

85'5 

+ 0*9 

— 

— 

72 

— 

4,1 

001 

1 

- 177 

Trincomalee - 

82'6 

0 

77.6 

+ 2 9 

76 

80 

4'4 

2'53 

4 

+ 0'35 

Batticaloa 

83'2 

+ 04 

75'3 

+ 2'7 

78 

91 

6.2 

3-35 

8 

- 0 09 

Hambantota - 

86'2 

+ 0’4 

73'6 

+ 1-5 

73 

90 

3‘8 

rsi 

5 

+ 0 10 

Galle 

87 0 

+ 2*7 

741 

+ 0'8 

77 

90 

4*8 

r39 

10 

- rss 

Ratnapura 

93'1 

+ 3*8 

722 

+ 0’2 

64 

93 

41 

3-59 

13 

- 0'98 

A’pura 

87'4 

+ 12 

69*3 

+ 03 

67 

87 

47 

000 

0 

- 1 55 

Kurunegala - 

90'5 

+ 0*3 

705 

+ r6 

63 

90 

4'3 

0 21 

2 

- r52 

Kandy 

86'0 

+ rs 

69 1 

+ 2-6 

62 

85 

3.4 

0'85 

4 

- 1'40 

Badulla 

78’9 

- 0*1 

64*2 

+ 2'1 

78 

97 

5 2 

419 

6 

+ 126 

Diyatalawa - 

760 

+ 20 

57'5 

+ 14 

70 

1 91 

4'6 

n5 

4 

- ri7* 

Hakgala 

7 13 

+ 0*4 

52'5 

+ 2 9 

78 

88 

50 

2 82 

‘5 

- 0 49 

N’Eliya . - 

70'8 

+ 1*4 

45'8 

+ 2*0 

64 

90 

4'4 

1'44 

6 

- 0 58 


The rainfall of February was mainly in deficit, a lar^e majority of the 
rain-gaug‘e stations north of the Putlalam-Trincomalee line reporting no 
rain at all during the month. Excess, however, predominated in the 
southern half of the East,ern Province, and on the north-eastern slopes of 
the hills, while the Colombo district also showed a slight excess. 

Falls of over 5 inches in a day were record(?d at St. Martin’s, (Upper 
7 10 inches. Lower 5*40), Hendon, (6*72) and Viragoda (6T5). 

Temperatures, both by day and by night, were in general distinctly 
above normal. A noteworthy example was on the 2lst when Colombo’s 
minimum temperature at night only went down to 78*^F which is unusually 
high for this time of year. The humidity was above normal by day, while 
by night it was, on the whole, about normal. At the coast the amount of 
cloud was slightly above normal, while inland and among the hills it was 
sllightly below. The duration of bright sunshine w^as distinctly above 
average. 

The wind was dominantly NE, and above normal strength, though light 
enough for the effect of sea breeze to be apparent on the west coast. The 
barometric pressure was also above normal. 

A. J. BAMFORD, 
Superintendent, Observatory. 
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EDITORIAL 


PRECONCEIVED NOTIONS AND THE ^ 
COCONUT BEETLE 

T he appearance of the swallows in England at the begin- 
ning of the si>ring was at one time believed by many to 
be the result of their awakening from a hibernating 
period in the woods or even from under the water in 
ponds. So keen a naturalist as Gilbert White records that 
on an occasion he had the coppices in the neighbourhood of his 
home beaten out to see if he could disturb such birds from their 
winter sleep. 

A somewhat similar fallacy exists in Ceylon with regard to 
the coconut beetle {Oryctcs rhinoceros) . Its appearance on 
coconut estates is frequently being attril)uled to its breeding in 
coir refuse dumps in the neighbourhood. The example of Gilbert 
White’s method of testing his theory is recommended to tho.se 
who believe the coconut fibre dumps to be the places from which 
the beetles come when they appear abroad. It would be a good 
plan for those who have coir refuse heaps in proximity to estates 
where the beetle is a pest to have these heaps carefully examined 
for beetle larvae and pupae. Preconceived notions are always of 
the greatest danger to the establishment of truth. One of the 
earliest principles that a scientific investigator has to learn con- 
cerns the value of a preconceived notion, if it does not rigidly 
stand the test of the severest cross-examination, it has to be 
absolutely dropped and never allowed to influence the mind in 
arriving at a conclusion. 
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This preconceived notion that the coconut beetle breeds in 
the coir dumps has so far not been supported by unprejudiced 
investigation and until it is the breeding ground of the beetle 
must be looked for elsewhere. 

From all sides come reports of an increase of this enemy and 
the damage done by it on coconut estates. It behoves all 
interested then to take every precaution to try to bring it under 
control. The larvae and pupae of the beetle can be found in 
decaying organic matter such as fronds, fallen coconut tree heads 
and trunks and other plant material, including dead cover crops. 
The transference of such substances into a fertilising agent by 
letting the processes of decay do their work should therefore be 
done under precautions that will |)revent the multiplication of the 
beetle. Criticism of one’s neighbours’ fibre dumps is not such a 
precaution. I'he prevention of decaying vegetable matter from 
becoming beetle propagating centres is the duty of all, both upon 
and near coconut estates. If such material is not required the 
sooner it be destroyed by fire the better but on the estate itself it 
will be desired to transfer it into humus rather than into ashes. 
This should be done by entrenching it in pits sufficiently deep to 
allow of its being covered by about a font of sand or soil free 
from humus. The covering of the material is of the greatest 
importance. On .some estates it is the custom to simply place 
the rul)bish in trenches and perhaps to sprinkle a fertiliser upon 
it. Neither of these methods without covering is sufficient. 
The admixture of a fertiliser with the leaf-fafl gives an excellent 
method of improving the estate but if the material be left 
uncovered the fertiliser may hot be a preventative of beetle 
multiplication. Rainfall may wa.sh the decaving fronds and other 
material free of the fertiliser and leave nothing objectionable to 
the beetle. The covering of the trenches with soil prevents to a 
large extent such action from taking place and thus leaves the 
material noxious to the beetle eggs and larvae. A similar pre- 
caution should also be taken with the use of green manures. If 
these be ploughed in with the addition of a fertiliser, it should be 
possible to render the soil uncongenial to the beetle. 

The undesirable increase of the beetle and the necessity of 
taking precautions to prevent its spread are of sufficient 
importance to warrant serious notice and are therefore the 
reasons for making them the theme of this i)aragraph. 
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THE MANGO IN CEYLON 

T. H. PARSONS, F.L.S., F.R.H.S., 

CURATOR, ROYAL BOTANIC GARDENS, PERADENIYA 

1. CEYLON TYPES OR VARIETIES 

F ew fruits, if any, have in India the reputation and history 
of the Mango {Mangifera indica) considered by De 
Candolle to have been in cultivation for many centuries, 
and certainly as far back as any dependable records go. 
A native of India and the eastern tropics, its cultivation 
reaches to all tropical regions of the world, but the true home of 
the mango with its numerous varieties and hybrids is undoubtedly 
India. 

Sturtevant in his ‘'Notes on Edible Plants*' gives dVopifi'al 
Eastern Asia as the home of Mangifera indica and regarding the 
distribution of this fruit he records that the mango was introduced 
to Jamaica in 1782. In 1880 several fruitful and superior 
varieties were growing in the Botanic (lardens in Trinidad, and 
at Cayenne it was introduced at the beginning of the present 
century. Its introduction into Brazil was more ancient as the 
seeds came thence* from Barbadoes in the middle of the 
eighteenth century, and in Martinique, by grafting, a dozen 
distinct varieties of excellent quality have been established. In 
Mauritius a number of varieties are established, whilst the tree is 
now grown to a limited extent in Florida also. 

Although the fruit is found, in the markets, the bazaars, and 
in the villages of Ceylon in large numbers during its season, 
the quality is invariably extremely poor and the fruits are usually 
from seedling trees. The few really good fruits to be found 
occasionally in the markets are generally those imported from 
India from grafted or enarched trees, but these in most instances 
suffer from the fact that the fruit is f)icked in too unripe condition 
and this detracts from the true flavour of a first-class mango. 

There are in Ceylon about five types of the common mango. 
These are (i) the “Jaffna" n<ango which is of good miality 
when well grown, large, oval in shape, and not unlike the 
“Alphonso" of India; (ii) the “Rupee" mango, or Pol-amb'» 
large globular-shaped fruit of good flavour, in great demand but 
never available in any large quantitv owing to its shv fruit ina 
habit; (iii) the “Parrot" mango or Cxira-amba, a medium-sized 
fruit with broad marked beak and of a slightly acid but pleasant 
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taste; (iv) the “Bombay” mango or Baita-amba, a round and 
compressed fruit, juicy, yellow when ripe, of average quality and 
probably the commonest variety to be found in the Ceylon 
markets, and (v) the “Honey” mango, or Mi-amba, a some- 
what small round fruit, of acid and ])oor flavour resembling 
turpentine rather than honey. 

There are also wild varieties. I he Etamba bearing a small 
oval fruit with scanty juicy pulp of a tart flavour, and though 
occasionally eaten, it is very unpalatable. The Puhuamba is 
another variety with very small fruit, acid but sweet flavour, and 
.seedless. 

The Ceylon mangoes generally leave much to be desired, 
yet many parts of the Island .are suited to the proper cultivation 
of re.ally good varieties and much more could be made of the 
m.ango than h.as been the case up to the present. The semi-dry 
regions of Ceylon and the dry regions also where irrigation is 
available are the areas most suited to this fruit though in certain 
districts of the wet zone varieties of the “J<affna” mango have 
b&en observed to give quite useful crops. A pronounced dry 
season is, however, a very necessary climatic requirement and 
the reasons for this will be indicated later. Establi.she;d fruit 
orchards worked on any up-to-date lines do not, as such, exist in 
Ceylon, except in rare instances. Individual enthusiasts have, 
however, of late years reali.sed the necessity of an improvement 
and increa.se in fruit cultivation and production, and the opening 
up of small .areas here and thei;e is on the incre<a.se. 

Of the mangoes common to Ceylon the “Rupee” .and certain 
v<arieties of the “Jaffna” only are worth persevering with. The 
“Rupee” is a very fine fruit both for size and flavour, and careful 
experiments are necessary to ascertain if its shyness in fruiting 
cannot be improved by a .selection of the best and the highest 
yielders. Its transfer by budding or enarching to a suitable 
.stock, as European horticulturalists h.ave similarly improved the 
temperate region fruits, wants to be tried. 

2. INDIAN TYPES OR VARIETIES 

The Indian mangoes are generally considered to belong to 
one species, Manffifcra indica, though other species have doubt- 
less entered largely into the composition of most of the cultivated 
forms. The number of types, sub-types, varieties, and sub- 
varieties are legion and present the problem of a cross-word 
puzzle. Indian nurserymen have undoubtedly a penchant for 
creating a bewildering number of new varieties from any tree 
that yields a fruit of superior quality, end this has led to 
synonymy and confusion. 
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iThe numerous request?s for information on fruit growing 
received at Peradeniya are invariably preceded by the query as 
to what are the best imported varieties ‘or tyj)es of particular 
fruit trees to grow. At the outset the first question to decide is 
whether a sufficiently good type of tree is available locally from 
which to propagate, or whether to import the trees required. 

There must at the present time be a considerable number of 
imported grafted trees of good type in the Island. Many were 
imported in past years through the assistance of the Ceylon 
Agricultural Society, and of later years through the Central Seed 
Store, Peradeniya. 

The varieties available from India on import are numerous 
but unfortunately a large number are worthless. Indiscriminate 
imjjortations are to be avoided and plants of known good variety 
only should be secured. The following may be recommended: 

(a) “Alphonso.” — This is the leading variety of a group 
that keeps well and is probably the most widely cultivated mango 
in the Bombay Presidency. It bears fruit of average size and 
excellent flavour, the skin is thin and the pulp is reddish in the 
middle to pale-yellow on the outside, and the average weight is 
14 oz. 

(b) “Bangaloora.” — A long-fruited variety and above the 
average in size, slightly tinged with red at the extremeties, the 
flesh reddish, very sweet and of good Havour. At Heneratgoda 
Gardens a five-year-old tree of this variety produced a fruit 
weighing 28| oz. 

(c) “Bath” or “Batice.” — A variety common in Bombay 
where they come into the markets from middle of May till end of 
June. It is a heavy, luscious fruit, with deep orange flesh, and 
the fruits average 14 oz. 

(d) “Dilpasand”. — A Bombay variety of good size fruit 
often 20 to 22 oz. in weight, d'he flesh is canary yellow, fibre- 
less, with thick fHilp and a flavour slightly acid, but delicious. 
This should not be confused with the South Indian “Dilpasand,” 
as the latter is not .so delicately flavoured and re.sembles more the 
“Totipuri” than the round “Dilpasand” type. 

(e) “Fernandin.” — A highly-jjrized variety with thin skin 
and flesh of bright yellow and thick consistency. A very 
superior fruit averaging 16 oz. but often 20 oz. or more in weight. 

(f) “Koothathath.” — A variety very similar to “Banga- 
loora” but with greenish colouring, yellow when ripening. 
Fruits are large, averaging 18 oz. each, the flesh being light in 
colour, fibreless, and of good taste and flavour. 
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(g) “Mulgoa.” — A very fine mango of the Madras type 
and grown in abundance in Bangalore. In America this variety, 
the first of the Indian grafted trees to fruit there, does not fruit 
freely, but in the eastern tropics little fault can be found as to its 
fruit-yielding capacity and both in appearance and taste the fruit 
is exceptionally good. The skin is thin, the pulp pale-yellow, 
and the average weight of the fruit about 16 oz. 

(h) “Piari.” — ^"Ihis variety is of the type considered by 
many to produce the finest mango in India, but it is of rather poor 
keeping quality. The skin is moderately thick, the flesh bright 
yellow to orange, of fine texture, firm and juicy and of excellent 
flavour. The average weight of the fruit is 14 oz. 

(i) “Peter Pasand.’’ — A fruit of average size and of excel- 
lent taste and flavour. I'he skin is thin and separates easily 
from the pulp. Phough not so well known as the foregoing 
varieties, can be well recommended, the fruits averaging 14 oz. 

There are of course numerous others but those described are 
the better known of the Indian varieties. The western tropics 
and other parts also have their particular varieties or types, the 
more prominent of these being “Julie,” “Peters,” and “Pere 
Louis” of the West Indies, not omitting the famous No. 11 of 
Jamaica, and the equally famous “Sundersha” of P'lorida, the 
“Caraboa” and “Pica” of the Philippines and the “Gundoo” 
and “Sabre” among others of South Africa. 

3. SOILS 

The mango as with most other fruits thrives best in a good 
loamy soil but it is adaptable to a wider range of soils than many 
fruit trees. An essential requirement is that the soil should be 
well drained. The laterite and cabooky soils of many parts of 
Ceylon are .suitable, though a good lotimy .soil is best since this 
produces and supports good yields and excellence of fruit. The 
red laterite soil of parts of India is well known to be most suited 
to mangoes. A shallow soil of hard rock or [)ure sand is not a 
suitable one since the mango is a deep-rooted tree, but a sandy to 
.sandy loarn soil with some depth will give excellent results 
provided fertilisers are applied fairly liberally and such soils in 
Southern Florida have proved most satisfactory. A clayey soil, 
provided it is well drained, seems to be a good soil for mangoes 
also, but the main requirements are obviously depth of soil and 
good drainage. The fine avenue of mango trees at the Botanic 
Gardens of Rio de Janeiro are of large dimensions and of great 
age but according to Dr. Willis, (formerly Director of these 
gardens, and at one time Director of the gardens at Peradeniya) 
these never mature any fruits owing to the original error of plant- 
ing the trees on low wet ground, though others planted on higher 
ground in the same gardens fruit freely and regularly. Good 
drainage cannot therefore be too strongly emphasized. 
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4. CLIMATE 

Most tropical areas are suitable for the mango tree and in 
Ceylon it will thrive from sea level to 2,000 feel and will grow, 
but is scarcely fruitful, at elevations up to 4,000 feet. Though 
the tree grows well in humid localities subject to rain at all 
.seasons, it cannot ordinarily be successfully fruited in .such since 
a pronounced spell at time of flowering and setting of fruit is 
es.sential. 

Localities with an annual preci[)itation of 50 inches, or more 
if it does not coincide with the flowering season, are conducive to 
satisfactory results, and where irrigation facilities are available 
it will succeed with less rainfall than this. The mango is in fact 
better suited to irrigated areas than otherwise since its moisture 
requirements are peculiar in that the effect of rain or even humid 
atmo.spheric conditions at time of flowering and setting of fruit 
are specially injurious by its interference with pollination. The 
commonest cause of crop failure at Peradeniya and in other moist 
regions is generally considered to be due to w'et or damp weather 
at time of flowering. In irrigated areas the trees need to be 
irrigated till their fourth year, but after the fourth year w’atering 
is not necessary unless the tree actually shows signs of wilting. 

5. PROPAGATION 

The predominant method of pro|)agation of this fruit at the 
present time in India is by enarching, but propagation by means 
of budding is also adopted, and in the western tropics by seed- 
sowing also. Propagation by cuttings has not been successful 
to any degree. With regard to th(‘ seed it should be noted that 
there are tw'o types, firstly, the mono-embryonic type with seed 
containing only one embryo, which is produced by a sexual 
process and is not therefore to be depended on to produce true 
progeny unless it came from a true bred parent stock which is 
usually not the case. The second type is poly-embryonic which 
contain several embryos arising as buds from the outer covering 
of the seed and are in consequence the e^quivalent of a bud or a 
graft of the parent and therefore represent that type. 

The latter type of seed is more frequently found in the 
we.stern than in the eastern tropics. In the eastern tropics the 
first type predominates. 

The systems of enarching and budding arc well known to 
insure uniformity of fruit, early bearing, and productiveness in 
the majority of fruit trees, and it applies to the mango also. 
For this reason these methods of vegetative reproduction are 
advocated for growers in Ceylon, and the question of a suitable 
stock or stocks have to be considered. At the present moment 
little or no definite information is available and propagation in 
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the east has been almost entirely restricted to enarching. The 
common mango {Mangifera indica) the Amba, and the Ceylon 
wild mango (Mangifera zeylanica) Etamba, would as far as 
present experiences go, meet the case. The former is cultivated 
in most parts of the Island and has a wide range of climate and 
elevation, being suited to both dry and wet zones and to an 
elevation of 4,000 ft. The latter is a very large tree of robust 
habit found in the low-country forests of both moist and dry 
regions. 

Little can be said at the moment as to the probable influence 
of stock on scion, as very few reliable trials have been made 
either in India or elsewhere, but it is stated that the position of 
the scion on the stock influences the vigour of the vegetative 
growth of the scion and the age at which it flowers. 

The Agricultural and Co-operative Gazette, Nagpur, Vol. 
IX, states that Bombay grafts were seriously affected by frost 
each year when growing at Pagara but when such were grafted 
on the wild Pachmari seedlings common to the Pachmari hills 
the resulting trees, without deterioration of quality, were quite 
froet resistant. 

Both statements indicate a definite physiological influence of 
stock on scion and the qualities of the local and the wild mango 
as suitable stocks in respect to their root system and other pro- 
bable advantages might be taken for granted at the present stage. 

The enarching mode of propagation is the most common one 
employed for mangoes but unless grafting material is plentiful 
the method is an expensive one. Patch or shield budding on 
the other hand conserves material to a large degree and though 
more difficult, is successful if properly carried out, and it is 
preferable generally. 

In the raising of stock plants, seeds should be selected from 
sound healthy and vigorous trees. The seeds germinate readily 
when fresh but lose their vitality if kept for long and should there- 
fore be sown at once. The seeds should be planted at a depth of 
three to four- inches and eight to ten inches apart if the seedlings 
are to be lifted into pots before budding, but sixteen to eighteen 
inches apart if budding is to be done in the nursery bed. A 
difficulty is invariably experienced in lifting the larger seedlings 
for potting purposes owing to the tap root system of the mango 
but this can be remedied to some extent by making the seed-beds 
on shallow soil or on a foundation of brick material. 

Seedlings should be ready for budding when they attain the 
diameter of half an inch at a few inches above the ground, but 
larger seedlings if available are preferable. The best time for 
budding is usually towards the end of the monsoons but they can 
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be budded at other times also, according to the receptive condi- 
tion of the stock, that is, when the bark lifts easily, usually 
during the periodical flushes of growth which last for several 
weeks, and patch budding, either by the square or rectangular 
patch is recommended. 

The actual operation of patch budding might here be 
described and is as follows; Assuming the bark of both stock 
and scion lifts easily, a square or rectangular piece of bark 
bearing a bud from the scion should be taken out, of approxi- 
mately 1 inch long by f inch wide, and transferred into the stem 
of the stock from which a similarly shaped piece of bark has been 
removed. A small quantity of grafting wax is then smeared 
over the edges of contact and the bud with its shield firmly tied 
with budding tape or strands of bark. The stock should be 
budded at six inches from the ground, but this can be varied 
according to requirements and the size of the stock. All cuts 
should be clean ones and the operation carried out as quickly as 
possible so as to prevent the cambium surfaces of the stock and 
scion being damaged or dried by exposure. During the operation 
shady conditions are preferable and, if in the open, temporary 
shade should be afforded till such time as the buddings are well 
established. 

A good grafting wax is made of a mixture of beeswax 2 
parts, tallow 1 part, and resin 1 part. The two former should be 
melted, adding the resin in a well-powdered state and the whole 
stirred well. Ordinary white cotton cloth serves the purpose of 
a good budding tape and can be cut into various lengths and 
widths according to the size of the stock budded, and for average- 
sized stocks, strips 15 inches long and 1 inch wide are the best. 
Soak the budding tape in the grafting wax while it is hot and 
hang up to dry for an hour or so, afterwards winding the tape or 
cloth around a stick. The waxed tape will thus keep of suitable 
consistency for a long time. 

After 14 to 18 days from budding the bandages should be 
removed and if the operation has been a successful one the bud 
sheath will show a healthy green appearance similar to that 
at the time of budding. The stock should then be notched 
at a point five or six inches above the point of the budding to 
arrest the flow of sap to the head of the stock and the bandages 
re-tied very lightly, but on this occasion, leaving the dormant bud 
exposed. The budding tapes .should be finally removed when 
the bud begins to grow, a period that can vary from four to ten 
weeks from budding. At this time the head of the stock can be 
cut off at the point previously notched to allow all the vigour of 
the stock plant being forced into the newly-attached bud. 



206 


Budwood should naturally be selected from healthy vigorous 
trees and of the best fruiting qualities available. The bud 
selected should be from wood of the second or third flush below 
the growing point and the precaution should be taken, should the 
leaves not have fallen, of pinching oflF the leaf blades some two 
or three weeks beforehand from the shoots required for budding, 
tbis allows the leaf-stalks to drop and leaf-scars to heal over 
before the wood is required for budding. 

6. CULTIVATION 

Soil and climatic conditions have already been discussed and 
having selected a suitable site, good holes at least 3 feet in width 
and 3 feet in depth should be prepared. The holes should be 30 
feet apart each way. A good dressing of well-decayed cattle 
manure should be incorporated with the soil when refilling the 
holes. 

The mangoes must be considered the main crop of the 
f)Iantation, though interplanting with catch crops for the first 
three or four years can be entertained. 

The plants will require shading and watering for the first few 
weeks and permanent staking is required to prevent damage by 
wind. Attention during the first three or four years should be 
devoted to the encouragement of good healthy growth with a 
strong robust framework. A periodical dressing of well- 
decayed cattle manure on the approach of the monsoons, with a 
forking up of bed surface and a mulch of leaves, grass cuttings 
or other material just prior to the dry seasons will materially 
assist in this. From the fifth year onward the object is to induce 
fruiting and a change of manure, is required, since cattle manure 
is not generally considered an entirely suitable manure at the 
flowering and fruiting stage. Heavy dressings of cattle manure 
upset the process of normal formation of flowers, and fruit pro- 
duction is postponed. Manuring therefore should be much 
lighter at this stage and the phosphoric acid contents of such 
manures as are given should be increased. A useful manure 
mixture for trees at the flowering and fruiting stage is recom- 
mended by the Acting Government Chemist, Peradeniya, as 
follows: 


part 

parts 


Sulphate of Ammonia ^ 

Superphosphate 2 

Steamed Bonemeal 2 

Sulphate of Potash 2 

in addition to small dressings of cattle manure or leafmould. 


5-6 lb. per tree 


7. PRUNING AND THINNING 

The fruit-bearing qualities of the mango vary greatly and 
much is doubtless involved in the principles of pruning or thin- 
ning adopted. These have not yet been worked out with any 
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accuracy. Unfavourable weather conditions in the direction ot 
heavy rains, cold conditions, and even excessive heat if accom- 
panied by hot dry winds at time of flowering are seriously 
adverse to the tree. Overbearing and exhaustion following a 
heavy crop are other difficulties to contend with, but these can be 
prevented or modified to some degree by the thinning of the crop 
in the early stages, and subsequent thinning out of the growing 
shoots. The mango is, like certain other fruit trees, subject to 
the peculiarity of alternating fruit years and prevention of over- 
bearing from the early years can assist in overcoming this 
disadvantage. 

According to investigations to date unfruitfulness in the 
mango is not due to defective mechanism of pollination. 
Popenoe, in a very thorough study of the subject of the pollina- 
tion of the mango, concludes that mango sterility is due to 
climatic conditions which appear to favour vegetative growth 
and 'not reproductive growth. Root pruning can usefully be 
employed on unproductive trees, such operations tending to the 
formation of fruit buds which require to be encouraged by some 
check to the vigour of the tree. , 

Speaking generally, pruning, thinning, or root pruning, 
whichever is applied, means the checking or supf)ression of 
certain parts of the tree, either vegetative growth or root growth, 
in order that additional energy may be directed towards building 
up the tree structure, or when growing too freely to flower or 
fruit well. The reduction of vigour by restriction of root supply, 
usually hy means of root pruning, induces |)rofusion of flowers 
and consequently the larger possibility of yield of fruit. 

8. PESTS AND DISEASES 

Of the insect pests common to the mango the Government 
Entomologist has ;ffforded the following information in respect 
to the chief of its enemies: 

Fruit pcsls . — The most im{)ortant insect pests of mango 
fruits are the mango se^ed weevil {Crypiorhynchus maniriferae) 
and fruit flies {Daciis spp.). 

1. The seed weevil is found in most parts of the world 
where mangoes are grown. The weevil lays its eggs in the 
fleshy portion of the young fruit and the grub on hatching bores 
into the seed and passes the remainder of its life inside the seed 
where it changes into the pupa and finally into the weevil. 
Portions of the pulp may become rotten, and infested fruits may 
drop prematurely. The presence of more than one grub in a 
young seed may result in its entire destruction, but usually the 
seed is not injured seriously enough to prevent germination. 
The weevils may remain in the seed until after the fruit has been 
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eaten and the seed has been discarded. Since this pest passes 
the whole of its early life inside the seed and there is often no 
external evidence of injury there is no practicable method of 
control except the collection and destruction of all fallen fruit. 

2. Fruit flies are occasionally serious pests. The eggs are 
laid in the fruit and the maggots after destroying the fruit emerge 
to pupate in the soil. Poisoned baits can be used to attract and 
kill the flies before they lay their eggs. I'he usual bait recom- 
mended is a mixture of 6 lb. of chea[) sugar and 6 oz. of arsenate 
of lead dissolved in 8 gallons of water. This bait can be sprinkled 
on to the leaves or exposed in tins or bottles hung from the 
branches; strips of cloth or lamp-wick can be hung outside the 
vessels with one end in the liquid. The collection and destruction 
of fallen fruits will also hel{) to control these pests. 

Leaf-eating pests. — The young leaves are attacked by 
various caterpillars and beetles which can be controlled by spray- 
ing with arsenate of lead used at the rate of 2 lb. in 50 gallons of 
water, or 1 oz. in 12 pints. 

Plant-sucking hugs, including scale insects. — These can be 
coatrolled by spraying with concentrated lime and sulphur used 
at the rate of 3 oz. in every 1 gallon of water, or about a 2 per 
cent solution. This is a combination insecticide and fungicide 
and may also act as a deterrent to many leaf-eating insects. 

Of mango diseases the Acting Government Mycologist gives 
the three main fungoid diseases common in Ceylon and the 
preventive measures, as follows: 

Mildew. — The mango mildew (Oidium sp.) occurs at high 
elevations and attacks the new leaves produced after wintering. 
It is a white powdery mildew and can be checked either by 
dusting with sulphur or spraying with some sulphur compound. 
A convenient Sf)ray compound is a proprietary lime-sulphur 
spray known as “Sulfinette.” This liquid is convenient to use 
and does not clog the nozzles of sprayers. The spray employed 
should consist of a 1-2 per cent solution in water. The trees 
should be sprayed or dusted during the wintering period and two 
applications should be made at intervals of one week before the 
new season’s foliage emerges. It is hardly worth while to dust 
or spray later since any damage already done cannot be rectified. 

Red Rust {Cephaleuros parasiticus). — This is an alga 
which forms orange-red to rusty brown patches generally on the 
upper surface of the leaves. Red Rust is essentially a disease of 
weak plants and the first consideration therefore is to improve 
the vigour of the trees by cultivation and manuring. On small 
trees the alga can be attacked directly by spraying with Bordeaux 
mixture. Spraying should be done before the orange fruiting 
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patches appear on the leaves because at this stage the spray will 
not wet the parasite. I'he following mixture if added to the 
Bordeaux will make it more adhesive in wet weather: 

Washing soda 1 lb. 

Resin (common resin or colophony) 2 lb. 

Water 1 gallon. 

Boil the water, then add the .soda. When dissolved add the 
resin ami boil for about one hour stirring continually. Add this, 
when cool, to the Bordeaux mixture at the rate of 1 gallon to 
every 24 gallons of Bordeaux. 

Anthracnose . — I'his is a disease which affects the young 
leaves, twigs and fruits and is caused by the fungus Glocosporium 
Mangijerac. The fungus attacks the young leaves and twigs 
forming small dark areas and causes the shoots to ilie back. On 
older fruits black spots of various forms occur which are usually 
sunken and may coalesce to form large diseased areas and cause 
rotting of the fruit. The fungus can be checked on the shoots by 
cutting off and burning the twigs and spraying w'ith Bordeaux 
mixture, and on the fruits by spraying with Bordeaux mixture* or 
“Sulfinette” 1-2 per cent solution in water about once a week 
after the fruits have set until they are mature. 

Leaf Disease. — The fungus Pcsialozzia Mangiferae forms 
minute angular grey specks sometimes coalescing to form 
irregular dark patches on the upper surface of the leaves. The 
fungus is a weak [)ftrasite and does very little harm. 

The above deals with the main pests and diseases commonly 
met with in cultivation, but it is important to remember that 
prevention is better than cure, .and good sanitation and cultiva- 
tion with the maintenance of a vigorous healthy tree in the best 
possible condition is one of the best safeguards, and the results 
of judicious applications of fertiliser at the proper time are 
important means of controlling insect growth as well as fungoid 
diseases. 

Other enemies are undoubtedly squirrels and birds, and the 
picking of the fruit in a very unripe condition is usually the un- 
satisfactory means adopted to forestall the.se attacks. The 
depredations of flying foxes on ripening fruits have to be 
contended with and frequent firing at them with a gun scares 
away such depredators for a time and appears to be the most 
practical remedy. 

9. GENERAL 

Enarched and budded mangoes should normally fruit at four 
to six years from planting hut there is great variation of fruiting 
age among different varieties. The tree normally reaches 
maturity at ten to twelve years of age and full crops can be 
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expected from thence onward for a period of a further twenty- 
five years or so after which the tree would begin to decline in 
yield. 

Though grown and used chiefly for dessert purposes the 
mango has a variety of other uses also and in recent years small 
canning factories have been started in India for the purpose of 
preserving this fruit. There are varieties for this purpo.se and 
also for culinary purposes in respect to chutneys and pickling. 
The fruit when green is used in curries both in the fresh and in 
the dried stage or can be made into a curry which has a sub-acid 
taste, or thin honey-like cakes are made by squeezing the juice 
on plates or pans and allowing this to dry. 

In regard to canning a small trade in this is being developed 
in India. Preliminary experiments in canning undertaken in the 
Ganeshkhind Botanic Ganlens with a steam pressure canning 
apparatus capable of developing a pressure of 30 lb. per square 
inch, have proved that this can be successfully accomplished and 
it is believed that a taste for the fruit so treated can be created. 
As many as 18,000 cans of mangoes so treated is stated to have 
recently been shipped to England in a single year and on receipt 
were reported on as being well preserved arid that the fruit 
retained their flavour quite as well as do peaches canned in 
California. 

In the cultivation of mangoes in Ceylon' the initial steps 
desired are the production of good, high quality fruits for dessert 
purposes. The question of grading, packing, etc., for shipment, 
or facilities for canning can well be left to a later date when the 
fruit is produced in considerably greater quantities. A local 
market exists for all that can be produced for many years hence 
and there is little doubt that boats calling at Colombo would also 
create a certain demand if regular supplies are forthcoming 
throughout the mango season. 

For these purposes however marketing conditions need to 
be studied to some degree, and the Fruit Report of the Imperial 
Economic Committee published in 1926 covers the ground 
admirably. The report emphasises a feature applicable at this 
juncture, i.e., that all countries which have succeeded in estab- 
lishing a fruit trade have done so by means of (a) the planting of 
sufficient areas of a single variety; and (b) by the process of 
grading all such fruit. 
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The selection of the variety suited to the locality is import- 
ant and some assistance can be afforded in this respect if the 
imported plants already in the locality can be studied. There 
are many such in the Jaffna, Anuradhapura, and Negombo 
districts and such are of course very suitable localities for the, 
mango. It is not suggested that one district or locality should 
restrict itself entirely to any one variety of the fruit, but where a 
variety is selected it should be one of the best for that locality and 
that if more than one variety is grown each should be in an area 
sufficiently large to supply a good market demand. 

The question of grading for market purposes is an intricate 
one but if the grower limits his selection to one variety he reaps 
a considerable advantage over the grower of several varieties 
since in the latter case no two successive pickings would be 
uniform. Where the grower 0|)eratcs on a large scale it 's 
possible for him to market his own fruit, but for the smaller 
grower a trade organisation is called for with agencies at various 
centres to purchase the fruit from the grower and, by recognised 
and uniform methods of grading and packing, create a regulfir 
market and stimulate demand for this luscious fruit.* Consider- 
ing that, nearly Rs. 800,000 worth of fresh fruit is imported into 
the Island annually, it is evident that home j)roduction of high- 
class mangoes on a sufficiently large scale can materially assist 
in reducing these figures. 
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A PRELIMINARY REPORT ON THE TRADE 
IN AND CULTIVATION OF SPICE CROPS 
IN CEYL ON* 

T he spices which enter into the Ceylon trade are as follows : 

Cinnamon, arecanut, cardamom, pepper (Piper mfrrum)^ 
nutmeg-, cloves, mace, vanilla, chillis (red peppers), gingfer and 
turmeric. 


Of these the last three form imports mainly from India. 
The position as regards the trade and cultivation of these spices is 
summarized in the following table and statement, and details regarding 
the trade are furnished in the subsequent paragraphs : 


1. (A) TRADE 




Proportionate 
distribution of 




trade in 1929 



Value of produce 

IT.K. and 

British 

Possessions Countries 


Crop 

( average of last 

Remarks 


3 years) 




Rs. 

7o 



Exports 

Cinnamon 

4,521,745 

14 

86 

widely distributed 

Arecanut 

2,982,517 

98 

2 

to India 

Cardamom 

762,599 

30 

70 

distributed 

IVppcr 

297,066 

51 

49 

distributed 

Nutmeg 

35,240 

74 

26 

mainly Rrilish India 

V an ilia 

13,986 

100 

— 

('hiefly United 

Cloves 

13,127 

99 

1 

Kingdom 

mainly Hrilish India 

Mace 

2,017 

100 

— 

Brilisli India 

Imports 

Chillis 

3,666,552 

100' 

z 1 

1 imported from 

'rurrneric 

167,666 

100 

Ginger 

70,576 

100 

1 

[ . British India 


(B) CULTIVATION 

-RejTular pure plantations occur in the low-country in the 
Southern and Western Provinces and oi'cupy about 25,800 acres. The 
cultivation is entirelv in the hands of Ceylonese owners, and the majority 
of plantations are small varyins,^ from 20-50 acres. But there are many 
estates of 100 acres and in a few cases 200 acres and r)ver. The crop 
comes usually in May-.August and also in October-December. 

Arccaiutt . — The estimated area is 68,800 acres distributed to varying 
extents in all districts but 47 per cent, of the total area is confined to" the 
.Sabaragamuwa Province. The chief district in which arecanuts arc 
grown is Kegalle, over approximately 23,000 acres. This is not generally 
cultivated as a pure crop. More often trees are scattered indiscriminatelv 
over plantations, and a few trees may be found in every village garden. 

Crops are obtained practically throughout the year, but more usually 
in August and in December. 

Cardamom . — This crop is cultivated as a pure one mainly in the Central 
Province at mid elevation, 1500-3000 feet. The estimated area is 5,700 
acres and plantations are chiefly on company-owned estates. The average 

* Copy of report submitted to the Empire Marketing Board. 
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size of individual plantations varies from 50-100 acres, but three are many 
of 200-300 acres in extent, 'fo a small extent plantations of 1-5 acres 
are owned l)y peasants, and small owners possess blocks of 20-30 acres. 

1'he ('I'op is g^athered all the y(‘ar round, but ('hieny in February to 
March, and Auj^'ust to September. 

Pepper . — 'Hiis is not ('ultivated as a pun* ('rop, and is found widely 
distributed in either plantations. While estates mav have a few t'ases ol 
pepper as a mixed ('rop, one or more vines may generally be found in 
peasant j^ardens. 

Based on tht* produce (‘xported and an averaj;^e yield, it is estimated 
that the area under pepper is about 250-300 acres. 

Nuf}}ief:[S, nuice, cloves, vatiilld . — 'Fhere are no re|:t*ular plantations of 
th(;se crops. Small patches of vanilla may (K*cur on a few estates, and 
individual vines in peasant wardens. iVutmej^- and clove trees are scattered 
about chiefly in the C.'entral Province and rtaeive no regular cultivation. 

C'hillis . — 'Fhis is freely ^rown throu|^'hout the Island, but the crop is 
used in the unripe state. Cultivation is carried on, on a larger and more 
systematic scab' in the Northern Provinc'e, and all etTorts are being- made 
to popularize cultivation on a ('ommerc'ial scale in other parts of th(* Island. 
The imports ('onstitut(‘ dried chillis which are used as a comestible though 
dilTerently from the unripe product. 

Tiinneric . — 'Phis is not cultivated in the Island. 

G/uger. — 'Phis is not systemati(',ally cultivated except to a very limited 
degree in the Central Province, and it is used in the fresh state. The 
imported product is received in the cured or dried condition. 

2. 'Phe following table shows the position of the spice trade during 
the three quarters of the present year compared with that of corresponding 
periods for last year : 


Crop 

Exports 

Cinnamon 

Arecanut 

Cardamom 

Pepper 

Nutmeg 

Cloves 

Mace 

Vanilla 

Imports 

Chillis 

Ginger 

Turmeric 


i 


1 

{ 

1 

I 

{ 

{ 

( 

l 

{ 


First Second 'I'hird Total for 

Quarter Quarter Quarter 3 Quarters 

• (Tvt. Cwt. Cwt. Cwt. 

1929 9,942 10,639 13,900 34,481 

1930 10,020 8,860 13,246 32,126 

1929 36,695 24,747 44,.3.37 105,739 

1930 28,648 16,903 30,719 76,270 

1929 848 728 404 1,980 

19.30 785 936 502 2,223 

1929 1,9.34 1,040 2,203 5,177 

1930 • 1,365 4.30 483 2,278 

1929 233 254 272 759 

1930 53 125 256 4.34 

1929 .3.36 194 8 5.38 

1930 27 46 11 84 

1929 .3 20 6 29 

1930 _ 4 6 10 

1929 

1930 3 — 8 11 

1929 41,376 33.550 25, .527 100,813 

1930 46.031 36,647 .34,751 117,429 

1929 804 604 676 2,084 

1930 927 568 836 2,331 

1929 .3,579 3,216 2,969 9,764 

1930 2,883 3,217 2,657 8,7.57 


3. DISTRIBUTION OF EXPORTS 

Cinnamon. — The tra-de is very widely distributed, and markets are 
found in no less than 24 countries, of which 9 are in Europe and 9 in 
North and South America, 8 are British and 16 foreign countries. 

The largest buyers in 1929 were Mexico (9,300 cwt.), Spain (7,644 
cwt.) U.S.A. (6,823 cwt.), (Germany (5,853 cwt.), and United Kingdom 
(4,296 cwt.). 

An appreciable expansion of the trade with the South American 
countries as well as with (iermany and Holland has been taking place. 
'I'rade with U.S.A. is falling badly. Exports have been steadily increasing 
during the past three years. 

Artxanui . — 'fhe trade is practically entirely with India and has been 
gradually improving during the past thrcre years. 

A small quantity is exported to Europe, but the trade is a very unsteady 

one. 

('ardamom. — Trade improved in 1928 but dropped back in the next 
year. European markets absorb 65% of the exports, the chief buyers 
being the lUnited Kingdom, (Germany, Sweden, Denmark, and Norway. 
The trade with the United Kingdom, however, is steadily declining (1927 
— 1,059 cwt. ; 1928 — 1,036 cwt. ; 1929 — 689 cwt.) while that with Japan 
has shown an improvement. 

Pepper. — rrade dropped in 1928 to 2,916 cwt. but recovered remarkably 
in 1929 and reached 5,078 cwt. Markets art^ widely distributed, the chief 
buyers being British India 30%, United Kingdom 14%, IT.S.A. 18%, and 
Mexico 12% of the total exports in 1929. 

Trade with British India and Mauritius is expanding steadily, while 
th^t with the United Kingdom recovered well after a drop in 1928. 

Nutmeg ami mace. — Trade is entirely with British India and a slow 
advance is noted. 

Cloves. — British India is the only market and a phenomenal rise in 
exports occurred in 1929, vi/., 517 cwt., over 84 cwt. in 1927 and 67 cwt. 
in 1928. 

Manilla. — Exports have fluctuated greatly during the past three years — - 
viz; 1927—24 cwt.; 1928—32 cwt.; 1929—6 cwt. 

'frade is chiefly with the United Kingdom. U.S.A. took the bulk of 
the exports in 1928, but dropped out the next year. 

(liilUs. — Imports rose in 1928 but dropped in 1929 to below those 
of 1927. I he rise in 1929 was helped by 2,263 cwt. from the Straits 
Settlements and 1,478 cwt. from Java. The bulk of the trade is with 
British India. 

'Furmeric. — Imports are steadily rising and the trade lies with British 
India. 

Cinger. — 'I'he imports rose in 1928 but showed a slight decline the 
next year. 

The bulk is obtained from British India, but last year small quantities 
arrived from Hongkong and the Straits Settlements. 

4. Statements of exports and imports of spice for the past three years. 



1927 

1928 

1929 

Exports 

cwt. 

cwt. 

cwt. 

Cinnamon 

42,415 

45,722 

48,217 

A recan ut 

118,278 

123,338 

144,169 

Cardamom 

3,177 

3,337 

2,849 

Pepper 

3,880 

2,916 

5,078 

Nutmeg 

351 

538 

928 

Cloves 

84 

67 

517 

Mace 

27 

31 

33 

Vanilla 

24 

32 

6 

Imports 

Chillis 

146,488 

151,124 

140,111 

Turmeric 

10,635 

11,099 

12,995 

Ginger 

2^262 

3,078 

2,928 
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LATEX TUBE BORE THEORY 

MR. ASH PLANT’S REPLY TO HIS CRITICS* 

I N the South tndian Planfcrs* Chronicle of 22nd November, Mr. H. 
Ashplant makes a reply to the erilies of Iiis Latex 'fubc Bore I'heory. 
It should be explained that repeated attacks of fever compelled 
Mr. Ashplant to abandon his scientific work in South India in the 
autumn of 1928 and come to Hurope for medical treatment. He 
returned in June of the lollowin^* year with the intention of rt'sumin^ his 
invest ij^ations into latex tube bore and publishinj^ a full report on the 
subject. On the way out, however, he had the ill-luck to contrac't a. serious 
throat trouble which entailed c'omplete loss of voice for months and which, 
failed alto^tdher to yield to local treatment. This and the recurrenc'e of 
liis old fever nc‘cessitated his return to Hnj^land in February of this year 
where he has bt‘en undergoing- an operation. It is to be* feared that medical 
reasons preclude Mr. Ashplant from again residing in the Tropics. 

His pi'olonged illness has prevented him keeping in touch with recent 
literature on rubber, but from such extracts as he has seen he is of opinj/in 
that it would be misleading to n‘gard Dr. A. Frey-Wyssling’s paper (of 
which an acc’ount was given in 77/c Tropical Agriculturist for March 1931) 
as an a'ttac'k on the theory. 

The tube bore theory, he c'ontcMids, is merely going through the lietdthy 
proc'css of criticism and investigation by other scientists, which is the 
lot of every new idea to sc'ienc'e. It will be modified, as all new tlu’ories 
are bound to be, by later workers, but that latex tube bore as. an important 
factor in latex vield \till ev(‘r be displaced, or the main props of the 
theory overthrown, is lo him and, he adds, to those who have* seem some- 
thing of the enormous body of evidence accumulated at the rubber h'xperi- 
mental .Station, simply inc'onccdvable. 

Rightly understood, he c’laims, the investigations of Frev-Wyssling, 
far from attacking the tube bore theory, actually support it. “This, the 
first research into the problem! sinc'e rnv own work, ('onfirms the new 
fac’tor as the most important dc'terminant of rubl)er yield and at the same 
time it substantiates the two main claims T have endeavoured to establish : 

“In the Report of the l^xperimental Station, 1928-9, 1 claimed to have 
made two observations : (a) 'Phat trees with latex tubes of below a certain 
average bore are almost invariably poor yielders ; and (b) that good yielding 
trees just as invariahlv possess latex tubes above this average bore ; 
and I went on to say : ‘Experience shows that from 55 to 65 per c(*nt. 
of the trees on the average estates or in the average nursery belong to 
class (a). The recognition in the nursery stage and the removal before 
planting' of this class will enormously increase productivity.* 

“With regard to the higher class of trees with tube bore above the 
minimum size, wdiile there is a relation and a very marked relation between 
the tube bore and yield, the position of any tree in the class cannot be 
precisely indicated without a pre-knowledge also of the number of rings 
the tree will develop. No sig'ns are known wTereby the ring-forming 
potentialities of a tree can be determined in its infancy and until we have 
more knowledge of this factor it will be impossible to say whether a nursery 

* From The India Rubber Journal^ Vol. T.XXX, No. 2.S, December, 1930. 
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plant will grow into a six, eight or ten-pounder tree. The close correla- 
tion between tube and yield might enable us to place a tree as good or 
very good in the (b) class with a high degree of probability, but all that 
1 am concerned to claim here for tube bore measurements, is that they 
enable us to discriminate between the potentially poor and the potentially 
good. This is a big advance ! 

“Now', as to the claims made, Frey-Wyssling’s paper also show's 
and admits that trees with narrow bore latex tubes are always low yielders. 

“The second claim that good-yielding trees possess latex tubes of 
above average bore is confirmed by such of Frey-Wyssling’s measurements 
as I have seen and it should be noted that the tube bores of all the AVROS’ 
buddings examined were found to lie between 16 and 18 microns, all ranked, 
in fact, as ‘A*s* or ‘B*s,* the two classes in which for practical purposes 
w'c have been accustomed to group good-yielding trees in South India, it 
having been observed that good yield was always associated with trees 
with tube bore of from 15 to 20 microns. The chief difficulty was with trees 
possessing a tube bore lying between 13*8 and 15 microns any one of which 
might develop into passable yielders, given a high number of latex rings. 
An average tube bore of less than 13*5 microns seems to be incompatible 
with good yield, excepting very rare cases where the number of latex rings 
is phenomenal. 

“So far as the main principles go, then the Dutch investigator’s 
researches are a vindication of the tube bore theory, where he diverges from 
me is in the degree of correlation observed, and hence in the utilisability 
of the theory. 

“The number of trees examined by Frey-Wyssling w^as absurdly 
few and I have no doubt that the difference between the correlation 
coefficient found by him of 0*54 and that by me of *075 is partly due to 
this. It is also partly explained by the selected nature of Frey-Wyssling’s 
material. He concluded in his tables no tree with tube bore of less than 14 
microns, which wnll seem an unfair assortment wdien it is pointed out that 
128 of the trees figuring in my tables or 50 per cent, have tube bores of 
from 13*5 down to 10*5 microns. 

“I am indebted to Mr. G. N. Frattini, who has kindly re-examined the 
tables, for pointing out that if in rtiy correlation material all individuals of 
less than 14 microns diameter are omitted, a correlation of 0*537 is obtained. 

“I will not emphasise the clones agreement of this figure with that of 
Frey-Wyssling. There will be time enough to discuss correlation values 
when Frey-Wyssling or some other investigator tackles tube bore measure- 
ment on a comparable scale. 

“With regard to the choice between budding and tube bore selection, 
this depends upon local circumstances. There is no question hut that 
propagation from the few elite trees which have been proved to transmit 
their desirable qualities of high yield and vigorous growth must be prefer- 
able to selection from the common herd, whether the selection is by tube 
bore or any other test. All that any test applied to the ordinary popula- 
tion can do is to weed out the unfit. For the real aristocrat among rubber 
trees may occur but once in ten thousand. The discovery of a mere dozen 
elite trees has taken the Dutch East Indies over 12 years, and even in 
regard to some of these much uncertainty prevailed up to a year ago. 
Outside the Dutch East Indies no really proven bud mothers of local origin 
were available, and in the prevailing uncertainty a* method of eliminating 
the duds, such as that worked out by me, was more dependable than 
budding adventures with unknown and frequently brown bast tainted stock. 
It was infinitely preferable to the indiscriminate planting still going on 
when I introduced my method, and when the real test of actual tapping 
can be undertaken, ‘later-day Buddists’ will have no cause for dissatis- 
faction with the tube bore selected areas. 
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“IF BUDDING HAD COMMENCED FIVE YEARS EARLIER’’ 

Referring to budding and the present situation in the rubber industry, 
Mr. Ashplant says : “If the scientific critics of my theory who are, in the 
rebound, showing such enthusiasm for budding had, years ago when bud- 
ding was unpopular, displayed a little more courage and foresight, the 
rubber industry might not have reached its present ‘impasse.’ Up to four 
years ago I was the only scientific man in British planting circles who 
foresaw the possibilities of budding and pressed its adoption on the planting- 
community, and it should not be forgotten that it was the bright idea of 
pruning bud mothers, originated by me, that made budding practicable in 
South India and Burma, not to mention some parts of Ceylon. 

“Though sighs for lost opportunities will not now recall them, one 
cannot help wishing that interest in and research into methods of increased 
production had commenced five or ten years earlier, instead of with the 
first serious price decline. Had large highly-selected plantations, capable 
of yielding 700 to 800 lb. per acre, been in existence by, say, the year 1919 
•1 is safe to say that much of the vast native area with its uncontrolled 
riot of production, would never have been planted. Any fool can plant 
rubber and to the far-seeing it has always been evident that a thing that 
olTers an easy profit to anyone would eventually, be overdone unless more 
eni('ient methcxls demanding greater intelligence were introduced. 1'he 
tragedy is that we have waited until the planting of rubber was overdone, 
almost before w^e generally awoke to the danger. By failing to apply 
science in the one direction in which European skill and resource could 
achieve definite superiority, i.e., in securing higher productivity, we hSve 
temporarily lost the race, 

“Nothing ('an n(W avert a brutal period of economy and readjustment, 
which is likely to be very prolonged unless rubber producers, like other 
business men, realise the folly of producing at a loss and rest their plant 
until demand revives. 

“We have suffered too much from optimists in the rubber industry, 
particularly from the ftrognosticator of ‘b(X)ms.’ If continued production 
is a form (')f optimism, the sooner we have a little pessimism the better. 

“The rubber-planting industry has one unique feature which may be 
a matter for self-congratulation or otherwise according to whether we think 
of ourselves or our competitors, but is in any way of benefit to the world 
at large. It has the immense advantage over other industries of a plant 
that improves when left idle. If there is another consoling reflection, it 
is the economic truth that no useful commodity can permanently remain 
below^ its cost of production.” 
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RICE CULTIVATION IN ITALY* 


I N accordance with instructions from the Colonial Olhee, I was pri- 
vileged to visit the Rice Experimental Station at Ven'clli (Italy) 
in order to study the latest rnethoils employed there for the impro- 
vement of rice cultivation generally. 

The Rice J^xperimental Station was founded in 1908 and is 
financed chiefly by contributions from the cities of the province (IL Ver- 
cellose), the Chamber of Commerce, the 1^'armcrs’ Syndicate and by 
(fovernmenl. 

I'he definitions and explanations of measures, cti*., given in this article 
are as follows : 

( 1 ) H ect a res- — 2 * 47 acres. 

(2) Quintal— 100 Kilos— 220 lb. 

(3) Kilo— 2-2 lb. 

(4) Paddy — Crain before being husked. 

(5) Exchange — 93*25 lire to £1. 

• The Institution is separate from the Agricultural Department and is 
devoted entirely to the improvement of rice and experimentation with fish 
(carp). I'he work is divided into the following sections : 

(1) Agriculture (3) Cliemistry 

(2) Machinery (4) Genetics 

(5) Fish 

'fhere are also thirty hectares (74*1 acres) ot paddy land under the 
control of the Institute for experimental work. The following is a brief 
of the c'lass of work done under each of the above sections : 

1. Research wovk with new varieties, both in the field and at the 
experimental station. I'he selection of seed in mass on the farms, 
manurial trials and the general study of new methods of rice cul- 
tivation. 

2. The study of rice agricultural machinery. At the present moment 
the improvement of the machine ft)r transplanting rice, is being 
worked upon. The 'office r-in-charge of 'this branch is a fully 
qualified engineer. • 

3. Research work connected with rice, manures, and soils. 

4. Hybridization and pure-line selections. 

5. Experimentation w'ith carp and propaganda work. 

The area under rice cultivation in Italy at the present time is approxi- 
mately 150,000 hectares (370,500 acres) and I was informed that this area 
will not, to any extent, be increased in the near future, chiefly because of 
the system of agriculture practised and also that all suitable irrigable land 
is already under rice (oltivation. 

It is estimated that 90-95 per cent, of this area is situated in the North 
of Italy, 

* By F. Burnell, M.C., M.A. (Oxon.), Dt^puly Director of Agriculture in The Agri- 
cultural Journal of British Guianay Vol. Ill, No. 3, September, 1930, 
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The farms can be divided into two distinct classes, (1) large farms of 
between 200 to 300 hectares (494-741 acres), and (2) small farms of 10-15 
hectares (24’7-37*05 acres) each. An interesting point about these is that the 
small farms are generally owned, whilst the large farms are generally rented. 
I'he rent for paddy land is paid in kind, varying from 10 to 15 quintals 
(2,200-3,300 lb.) according to the richness of the land per hectare. All 
the paddy is grown on irrigable land and there is an ample supply of 
water. 

1'here are very few varieties grown, compared with other ric'c-producing 
countries- “estimated to be less than twent)', of which the following are the 
('hiel : 

1. Americano 1600 (awnless). 

2. Ostiglia (awned) 

3. Bert one (awnless) 

4. Lencino (awned) 

5. Ranghino (awned) 

6. Nero Vialone (awn less) 

7. Orijinarios (awnless)t 

8. Onsenf 

9. Sekyama (awned) 

10. Sancius (awn less) 

11. Rrecoce (awnless) 

12. lVec(x*e Declarole (awnlcss) * 

13. Precoce .'Vllorio (awn less) 

14. Prec'oce Giallo (awn less) 

15. Ihecoce V^ittoria (awnless) 

16. Maratelli. 

The chief kind grown is the original Chinese variety (Origumrio cinese) 
and it is estimated thaj; iour-finhs of the whole area is under this variety, 
'i'he varieties above marked f sign are also heavy yielders. 'Fhe age of 
eac'h, from the time of sowing to maturity, varies from 5 to 5^- months. 
Only one crop of paddy per year is grown. The yield per hectare for 
the 1930 crop was estimated, on an average, at 55 to 60 quintals (v5-6 tons) 
equivalent to 100 to 120 bushels per acre. 

Every year the Institute imports new varieties from other rice-growing 
countries, but from Japan and America diietly. These varieties are sown 
on the Itxperimental Station, and if they show signs of conforming to 
requirements, i.c., heavy yielders, even samples for commercial use, free- 
dom from disease, they arc then given out to various large farmers for 
trial and acclimatization. Some farmers have as many as 15 to 20 varieties 
in small lots. I was privileged to visit several of these farms, and the 
variation in growth and the ag-e of ripening was, as usual, very great. 1'he 
best varieties are, however, eventually harvested and seed kept for further 
trial. It takes two or three years before a new variety becomes acclima- 
tised. Varieties even vary in time to maturity when exchanged between 
the North and South of Italy. Where a variety has been found suitable, 
the area is gradually increased each year. This was the method employed 
with the variety Americano 1600. The seed was only imported in 1920, 
and it is estimated that four-fifths of the whole area under rice cultivation 
is now grown with this variety. Seed in large quantities is not distributed 
from the experimental station. 

There is no dry rice cultivation. 
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The typical rotation in the region most intensively cultivated with rice 
(IL Vercellose) is the following: 

1st year — Wheat. 

2nd ,, — Meadow land. 

3rd ,, — Meadow land with casual mai^^e and transplanted rice. 


4th 

5th 

6th 

7lh 


,, —Rice. 
» > ) » 

M > > 

M M 


(ieneral cultivation commences in April. The only difference in the 
general methods of cultivation of rice following wheat and rice following 
rice is that transplanting is necessary after wheat, instead of broadcasting, 
to ensure its ripening at the correct time. Every precaution is taken to 
ensure that the crops are ready for reaping in September, as the harvesting 
season is short and different from other rice-growing countries where this 
season is much longer. 

Before ploughing the land, farmyard manure is applied in varying 
quantities according to the amount available up to 400 quintals (approx. 
40 tons) per hectare. The land is then ploughed and on some farms, 
where the tractor is used, the harrow is also altai'hed to the plough, and 
both operations carried out at the same time. 

Tra(^tors are only used on the large farms. On the smaller farms 
ploughing is done by means of horses and oxen. 

Where farmyard manure has not been applied, artificial manure is 
applied at the lime of sowing at the follow'ing rate per hectare: 

8 quintals (1,760 lb.) of superphosphate. 

3 ,, (600 lb.) of potassic manure and if the crop requires it. 

1 quintal (220 lb.) of sulphate of ammonia after weeding. 

One farmer informed me that he used sulphate of ammonia only, at the 
rate of 250 kilogrammes (550 lb.) per hectare. 

The soil is then harrowed a second time and’ irrigation commences. 
After 4-5 days the soil is well mixed by means of a puddling* machine drawn 
by a tractor or horses. Levelling* 'is, however, done entirely by hand 
implements. 

Before sowing commences, either in the nursery or in the field, the 
seed is selected by a machine. This machine is in use on large farms, is 
popular and effective. On small farms sowing by hand is still in practice. 

It is estimated that 25 per cent, of the total rice area is transplanted. 
A machine for transplanting is in use, but it is not .yet very popular. This 
undoubtedly is due to the failure of various types of transplanting machines 
that have been previously placed on the market. The latest machine is 
claimed by the Institution to be fairly successful. Last season it was 
estimated that, out of 35,000 hectares (86,450 acres) transplanted, about 
5,000 were planted by the above type of machine. The work of trans- 
planting with this machine has to be done slowly, and with very little 
water in the fields. Horses dragging the machine have to be changed 
every two hours. It is estimated that one hectare can be transplanted in 
one day. The plants, whether by machine or by hand, are planted in threes 
and fives at 8 inches apart. If transplanting is done by hand, it is estimated 
that it will take 40-45 women one day of 8 hours to transplant one hectare. 

The sowing of the seed on the remainder of the area — 115,000 hectares 
(284,050 acres) — is done by machines on the large farms and broadcast on 
the small farms. This type of sowing machine has been evolved after 
considerable experimentation, is efficient, and very popular, 
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I he rate of sowing- is 150 kilogrammes (330 lb.) per hectare. Thinning- 
out is done both by machine and hand. Where the seed, has been sown by 
a “drill’’ or transplanted by a machine, then weeding with a horse-drawn 
machine is possible. Ibis type of machine is considered, most satisfactory. 
When the crop has been broad('ast, then weeding is done by hand. 

I he harvesting is done entirely by hand by means of a sickle. The 
wattT is drawn of! the fields about 14-21 days before harvesting commences 
and clover sown (I'n folium inciimatum). Reaping machines are not in use, 
and attempts made so far have ended in failure. Several types have been 
tried, both horse and hand motor reaping machines, but they have not been 
successful. 

1 he crop is then carted to the homestead and threshed by means of 
a threshing machine. On large farms the machine is fixed. I'he small 
larmer gets his threshed by means of an itinerating threshing machine, 
on the same principle as the English small farmer gets his t'orn 
th reshed. 

It is estimated that about 16 quintals (3,520 lb.) can be threshed in 
one hour. The grain is then winnowed and dried. 

The winnenving machine is called a puliiore^ and the drying machin(‘ 
an essicculoio. Due io uncertain weather for drying the grain, artificial 
drying is resorted to, although on the small farms it is sun-dried by being 
placed in the sun on cement and asphalt fltmrs. Unless the paddy is to be 
husked and polished, it is now ready for sale. Botii the large and the 
small farmers <lispos(* of their <Top as paddy, wdiich is generally purchased 
l)y the rice millers who j)repare it according to the demands of the diffe^’ent 
markets, 'fhe rice in some cases is not polished, owing to a low’er export 
rate* for unpolished rice, and it depends on the market price wdicther or not 
it is profitable to polish. 

Both the paddy in the rough and cleaned rice are sold to private 
stores. The charge for husking and polishing 100 kilos (220 lb.) is 7 lire 
($0’36) plus the by-products after husking. 

'I'he prcq^orlion of ric:e to paddy is 63-65 per cent, and the remainder 
is made up of 20 per c'cnt. husks, 9 per cent, broken rice and 6 per cent, 
meal, 'fhe husks are used as firing material, the broken rice is generally 
c'onverted intc^ beer and there is also a market for the meal. These private 
stores are established in every large ric'c-producing district in the North 
of Italy and are entirely privately owned. In Vcrcelli towai there were seven 
such factories of commerc'c. 

I was informed that there wx*re no co-operative buying or selling insti- 
tutions in operation as far as rice is concerned. 

1'he crop everywhcire is fed entirely throughout by means of irrigation 
and does not depend on rain water. There is a w^ater rate levied, amount- 
ing to betW'een 250 and 300 lires ($ 12*87-$ 15*44) per hectare per annum. 
The consumption ol w^ater varies in the following manner : 

Clay soils T5 litres (0*33 gallons) per hectare daily 

Intermediate soils 2*5 litres (0*55 gallons) per hectare daily 

Light soils 5*0 litres (1*10 gallons) per hectare daily 

There is no malaria in the rice-growing districts now, although 1 was 
informed that the mosquito is still found. The eradication of fever is 
thought to be due to better sanitary conditions and also to the growing of 
crops in rotation in irrigated fields. 

It is estimated that 25-30 per cent, of the crop is exported yearly, 
the chief countries outside Europe being the Argentine and Chile. Rice 
is eaten in Italy, mixed with vegetables in soup, curried with meat and 
ground into flour. 
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In my opinion the flavour of the rice is not as good as that of some 
of the varieties grown in Ceylon, nevertheless it should be maintained that 
Italian rices are regarded with favour on the international market. 

The price of manual labour varies from 15 to 20 lire ($0*77 to $1*02) 
per day according to the grade of workman and time of the year. During 
the harvesting period, 20 lire ($1*02) a day is paid. Women are paid a 
little less, but, during harvest, 18 lire ($0*95) a day is paid. 

As far as 1 could ascertain no assistance or support is given to the 
farmers from Government excepting through and by this Institution. 
Money, however, can be borrowed from agricultural banks at the rate of 
6^ per cent, on security of the crop after inspection. 

There are no pests of importance. A recently imported variety of 
paddy had, however, met with misfortune and had completely died out. 
I'he crop had grown and eared well, but just before ripening it entirely 
failed. This is one of the difficulties of acclimatization, in spite of the 
siu'cess of this variety the previous year. 

1'he study of economics of rice cultivation has not yet been attempted 
at the Institute. 'I'he labour question, however, is not, 1 understand, a 
difficult one, and during the busy times of the year the farmers co-operate 
and help ea('h other. 

In IL Gionmle de IGsicoliitm for June 1929, full details are given of 
the methods of hybridization employed at the Institution. Hy this method 
95 to 97 per cent, successes are obtained. 

*'riie names and addresses of firms supplying the rice machinery now 
used on the farms are as follows : 

Agricultural Machinery ... ('abbrini and Mocchi, Pavia 

Husking and Polishing machine ... Morandi and Minghetti, Vercelli, 

Italy. 

P. Cattananeo and Figli, Pavia, 
Italy. 

Threshing machines ... Brusa Vittore, Vercelli. 

Sacerdate, Couloni & ("o., Vercelli. 

I was able to obtain a wide range of photographs dealing with rice 
cultivation in its various stages, but, as space will not permit publication, 
1 shall be liappy to loan them to anyone interested. 



223 


ROOTSTOCK INFLUENCE IN FRUIT 
GROWING* 

T H]^ fruit g^rowcr has always found one of his outstanding- difficul- 
ties in the variability of his produce. J'he fact that varieties 
seldom, if ever, come true from seed, caused in the first instance 
propagation by seed to be abandoned in favour of a vegetative 
method which reproduces (ornpletely the characteristics of the 
parent plant. As, however, not all desirable varieties are capable of pro- 
ducing suckers or forming* advent il ions roots from the stem for layering, 
it has been found in pra('tice preferable to bud or graft tlie variety with 
desirable fruiting Cjualities on to an indepejident root system, 'rhus the 
great majority of the tree — fruits, such as the apple, pear, plum cherry, 
peach, citrus fruits and, in some (ountries the vine, are produced by means 
of budding or grafting and hence are composite structures made up of 
two individuals the scion and the rootstock. 

Variability is not, however, entirely eliminated by means of the com- 
pc^site tree, d'hat the rootstock may inffuence the tree in certain ways has 
come to be recognized by nurserymien and growers, at any rate, in 
VW'Stern lutrope. I'he rootstock may be a seedling or mi\y\ be formec| by 
laytM'ing some readily rooting variety. 'I'here has been a widespread idea 
that a .seedling stock will give the vigoui of growth necessary for an 
on'hard tree, while a layered stock is shallow' rooting- and will produce a 
small and comparatively early cropping* tree. Since the scion variety is in 
reality a single individual, any difference must be attributed to the influence 
of the stock, and the retrognitioii of this fact caused studies of the two^ 
kinds of fruit tree stocks in commt)n use in Western Europe to be uf-ider- 
tak(‘n in Kngand in 19J3. 

'1‘he variability of the seedling stock was recognized by growers as 
being* often reflected in the scion but was regarded as inevitabh‘ on account 
of its origin. It was a common experience for a grower who had stocked 
his orchard vvitii a single variety in apparently uniform conditions to find 
the trees developing the most diverse habits of growth and cropping capabi- 
lities. To quote an actual case: some early Victoria apples, budded on 
seedling stocks, were selec'ted from the nursery as one-year-olds for their 
uniformity in size. I'welve years later at Mailing the trees range from 
spreading dw'arfs to vigorous upright trees and their cropping is equally 
varied, 'fhe best trees in the group bore at the rate of 51 tons an acre 
and the worst at the rate of 10 tons. This means that the grower of a 
mixed lot of trees such as these would at the end of f3 years from planting 
have harvested about 28 tons of fruit per acre, whereas if he could have 
standardised his trees to prcxluce at the rate of the best he would nearly 
have doubled his crop. 

The standardisation of seedling stocks, in the first place for the apple, 
was undertaken by the Research Station at Long Ashton, Bristol. An 
attempt was made "to obtain uniformity by finding typical vigorous seedlings 
suitable for the production of orchard trees which were also capable of 
being propagated by vegetative means. This object was achieved in the 
rootstock now known as Bristol V, which is layered but retains its deep 
rooting system and gives a large slow-cropping orchard tree. 

^ From Internaticnal Heview of Agficulturc, Year XXI, Part I, No. 5, 1980. 
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This orchard rootstock fulfils the growers* requirements of uniformity 
but from the economic point of view it has lost the seedling stock’s advan- 
tage of easy and cheap production, and other methods of obtaining 
uniformity may be desirable. One method suggested is the grading of 
seedling stoc:ks in the nursery. It is recognised that the nursery practice 
used in producing a standard tree necessitates a certain amount of selection 
to obtain the required height of stem, the weaker sUx'ks being eliminated 
in the process, but this entails waste and again increases the cost of 
production. 

The process of “bench grafting” which is much used in the middle 
west of the United States, seems to bring about a considerable degree 
of uniformity in the orchard. The scion is grafted directly on to a portion 
of the tap-root of a seedling stock and it is now thought that by this means 
the influence of the stock is eliminated. It has been shown that the root 
system of the resulting tree is so much influenced by the scion that varieties 
can be distinguished by their roots alone. This method would seem to be 
entirely satisfactory if uniformity in the orchard was all that w^as to be 
desired and if different climates, soils and purposes had not to be taken 
into consideration. It is obvious that if the individual characteristics of 
both the rootstock and the scion can be retained and their interaction 
understood, a far wider range of possibilities is opened up. 

That the stock has a far wider influence than was at first realised 
has been discovered by the East Mailing Research Station, which under- 
took the study of layered stocks in 1913. The work was begun with the 
object of identifying the different vegetatively propagated rootstcx'.ks 
in commercial use. I'lie layered stock which at least should be uniform, 
was frequently misnamed and not true to type, and c^onsiderable ('onfusion 
arose, because the nursery men did not know the possibilities of the young 
trees. Perhaps a variety sold to a grower as being' on a “Paradise^” or 
layered stock and therefore suitable for interplanting between his permanent 
standard trees, turned out to be as slow-growing and wide-spreading as 
the permanent trees ; he had to wait eight or more years longer than he 
expected for any return on his outlay and in addition his orchard became 
overcrowded. 

The analysis of these stocks at Mallipg soon showed that the so-called 
dwarfing stocks consisted of 17 varieties which could be divided into four 
groups showing striking differences in their influence on the tree. 

The following table shows a comparison of the size of trees and the 
cropping capacity of Lane’s Prince Albert worked on a representative of 
each of the 4 types and grown on gcxxi medium loami at East Mailing : 


Table I 



Crop returns 

per acre 


______ 

(bushels) 

Stock 

Suitable number 

Total for 

Total for 


of trees per 

first 4 

first 7 


acre. 

years. 

years. 

Dwarf IX 

504 

106 

1,123 

Semi-dwarf II 

268 

34 

590 

Vigorous I 

150 

4 

302 

Very Vigorous XVI 

101 

... 

152 


It is seen that the relative order of cropping in early years is the 
converse of that of vigour and from the space required that the trees on 
stocks I and XVI develop into fully-siared orchard trees. The results of 
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this work are that (1) the grower can now plant one variety, if he so 
desires, as permanent trees and fillers, because he knows the relative 
vigour of the rootstocks, (2) he can be certain of early return from the 
dwarf trees, (3) he knows how to space the trees when planting so as 
to rnake full use ot the ground when the larger trees have come into full 
bearing, and (4) he can make his provision for tillage operations knowing 
with considerable accuracy the type and size of machinery which will be 
suitable. Such a measure of control more than ('ompensates for the extra 
cost of a layered stock. 

Similar trials on dillerent soils with the same varii‘ly on the four 
types of stocks have shown that the rootstock must be selected in relation 
to soil conditions as well as to the purpose of the tree. It was found that 
the absolute size ol the tree on any given stock differed markedly on 
different soils, yet in each case the relative vigour and prei'ocity remained 
the same. 1 able II shows the behaviour of two very diflerent varieties 
on the four slocks on different soils. 

Table (I 


Soil type 

Dwarf 

Semi-dwarf 

Vigorous 

V(‘ry Vigorous 

Medium Loam 

Moderate 

( iood 

Hush Lanes 
Vigorous 

V(‘.ry vigorous 

Sandy Loam 

Small 

Moderate 

Vigorous 

Vigorous 

Heavy Clay 


Moderate 

(iood 

'Vigorous 

laght sand 

Very poor 

to poor 
Poor 

Small 

Moderate 

Medium Loam 

(lood mode 

- Vigorous 

Bramleys 
V^ery vigo- 

I'oo vigorous 

Sandy Loam 

rate bush 

Ciood 

rous 


Heavy Clay 

V'ery small 

(iood. Small 

Good 

Vigorous 

It is hoped in 

lime to be able to construct 

similar table: 

s for all possible 


combinations of soil and variety. 

Another characM eristic which appears to be influenced by the rootstock 
is the time of blossoming. Control of this feature is of value from two 
points of view : in places liable to late frosts it is advantageous to be able 
to grow trees on vigorous slocks which cause late blossoming, and in view 
of the present knowledge of self-sterile and inter-sterile varieties it is 

obviously useful to be. able to ensure that two varieties which are planted 

together for pollination purposes will be in blossom at the same time. 

Fruit quality as expres.sed in colour and size is another character 
which is most certainly influenced by r(K)tstock. It has been found that 
the very dwarfing stock, Mailing Type IX, produces pre-eminently fine 
quality dessert apples which arc larger and appear riper than fruit of the 
same variety picked from other stocks, and are equally good for storing. 
On the whole the more vigorous stocks tend to give less colour, the apples 
appearing green when ripe on vigorous Type XVI, and the fruit tends to 

be smaller on vigorous stocks, though size is apt to fluctuate from year to 

year on the same tree. It is evident that in the nursery certain apple 
stocks are far more susceptible to certain diseases and pests, such as 
canker (Neciria ga/Z/gewa) scab (Venttma inaequalis)^ mildew (Podospharea 
leucotncha)^ crown gall {Bacterium tumefaciens) and leaf scorch than others, 
and facts are gradually accumulating from orchard experience and direct 
experiments which show that the varying susceptibility is transmitted to 
the scion. 
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Investigations into the nature and effect of pear, plum, peach and 
cherry stocks have also been carried out at Mailing. In each case the 
('ommercial stocks were found to lack uniformity, and the first work was 
directed towards bringing order out of chaos. 

In the case of pears it has been found that certain of the quince stocks 
in common use show a marked “incompatibility” with certain varieties, 
which explains many previously unaccountable failures in the orchard. 
Some quince stocks have been found to induce earlier fruiting than 
others. It has been possible also to select and propagate vcgeta- 
tively a series of a pear rootstocks which will give a wide range of perfor- 
mance when grafted with a given variety. There are indications of disease 
resistant pear stocks and in America pears on certain rootstocks have 
been found definitely more susceptible to a physiological disease known as 
“black-end” than others, some often showing 100 per cent, immunity and 
others 100 per cent, susceptibility. 

In the work with plum stocks for plums and peaches striking evidence 
has also been obtained of “incompatibilities” and of stock preference with 
several of the common commercial varieties. And although at present 
it is not as easy as in the case of apples to control tht‘ size of the plum 
or peach tree by the influence of the slock during its ‘development, it has 
been found possible to vary its period of blossoming and habit of growth 
by this means. 

Thus the variability which was one of the chief obstacles to successful 
fruit growing has been brought under control and turned to account. It is 
possible for a grower to-day to predict with lonsklerahle exactitude ov(M' 
a wide range of conditions of soil, variety, etc., the approximate size to 
which an apple tree will grow, the age at which it will ('ome into cropping, 
and even other factors such as its period of blossoming and its propensities 
to certain diseases and pests, and the size and quality of the fruit itself. 
There is also already sufficient evidence obtained from work on the stone 
fruits and citrus fruits to show that the day is pi 7 )l)al)ly not far distant 
when it will be possible similarly to control by means of the rootstocks all 
fruits grown as composite structures. 
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THE STORY OF TWO DECADES OF 
CHEMICAL RESEARCH ON PADDY SOILS 
IN THE MADRAS PRESIDENCY* 


P ADDY or rice (Drver/ sathu), beinj^ one of the print'ipal food crops 
of Soutliern India occupying the lar^^est portion of the cultivated 
area was the first to* receive the attention of the Department of 
Agriculture since the commencement of agricultural research in 
this Piesidency. 

'I'his article deals in popular lang;uagc, with the investigations bearing 
on the study of the soil, the crop, the inter-relations that exist between 
soil conditions and crop growth, the mo<le of action of manures and the 
influence of rnanuiing on the crop. 

1'he practic'e of agriculture in its early days was based almost entirely 
(Ui the results of accumulated experieiK'e. 'I'he cultivator had but little idea 
ot the changes taking place in the soil or of the process controlling the 
fertility of the land. In consequence he was often unabl(‘ to circumvent 
adverst' inlluences. In course of lime however, it was recognised that Hhe 
factors involved in crop production were many and varied and the aid of 
scienc'e was invcjked witli the result that modern agricultui'e is a fabric 
built on a scientific foundation based on tlie labours of an army of investi- 
gators in a numbc'r of sc'iencres all working in close c'ollaboration with the 
practic’al farmer. 

It is obvious that plants require' food material for thc'ir g-rowth and 
that as they thrive onK in the se-iil, the food must come mainlv from that 
source. 'Fhe most important of these food constituents, from the point of 
their absorption by the plant in large quantities, are nitrogen, phosphoric 
acid, and potash. Investigation has shown that all the plant food present 
in the soil is not in a form crapable of being utilized by the growing c'rop. 
Plants can take* in their food only when it is dissolved in water and that 
portion of the plant food in the soil which is not soluble in water is of little 
immediate benefit to the crop. It is therefoie customary to speak of the 
‘totaP and ‘available’ plant food in the soil, the latter being* that portion 
which is soluble in sc^il water and whic'h can be at c^nce taken up by the 
crop. It is thus clear that the ‘available’ plant food in a soil is the 
factor of chief interest to the cultivator as, other c’onditions being satis- 
factory, its amount will, within certain limits, determine the yield of crops. 
1'he total plant food is not without interest to the ryot. It is in fact an 

item of reserve deposit from which small quantities are drawn from time 

to time. There is, in other words, a slow conversion of insoluble material 
into soluble plant food for the gradual use of the crop and it is this change 
which enables soils to go on producing crops for vctv long periods even 
though no plant food is added in the form of manure. Rut if land is 

continually cropped, there must be a constant drain on the food supply 

present in the soil till it reaches a stage of minimum availability. 

The yield from an acre of normal paddv crop (3,000 lb. grain and 
3,000 lb. of straw) has been found to contain 48 lb. of nitrogen, 23 lb. 
of phosphoric acid and 4l lb. of potash and these constituents must have 

** By B. Yiswanath in The Journal of the Mysore Af^ricultural and Experimental 
Union, Vol. XI, No. 3. 
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come from the soil. If we visualize the soil as a bank, it is obvious that, 
unless what is withdrawn is returned, the account will soon be overdrawn. 
But wise Nature has foreseen man’s greed and in her infinite wisdom 
has provided against his sins of commission and omission by setting up 
in the soil a mechanism for the indefinite supply of the bare minimum 
requirements, for what is ordinarily termed the minimum crop production. 
So that, if the few pounds of the manurial constituents taken otf from 
the soil arc not returned, there will not be a complete cessation of crop 
growth, but there will result crops poor in quality and quantity which 
means an inferior and insuflicient food which in consequence produces a 
devitalized population falling an easy prey to all sorts of diseases. 

It is a matter of great practical importanc^e to ascertain to what extent 
the loss of plant food has proceeded, what reserves are available, and 
whether the soil is producing the maximum crop which it is c apable of 
producing under proper management. To this end soils surveys of the 
more important paddy tracts throughout the Presidcnc'y wttc carried out. 
Many hundreds cT samples, typical of the soils of eacdi tract^ have been 
c'c:>llectcd and analysed. These surveys have yielde.d very striking results and 
show in a very marked manner how very deficient our soils are in certain 
ways and the large areas which demand immediate manurial treatment. 1'he 
following tabular statement explains the nature and extent of the deficiency : 


No. 

Name of tract 


Percentage of the soil 
deficient in 

Nitrogen Pliosphalf' 

1 

Godavari 


40 

23 

2 

Kistna 


33 

55 

3 

Guntur 


80 

33 

4 

Tanjore 


87 

80 

5 

Periyar 


0 

. 90 

6 

Malabar 


0 

90 


The surveys have, therefore, indicated, in a very definite manner the 
enormous loss in cre^p prcxluction which is taking place throughout the 
Presidency owing to the exhausted condition into which the soils have been 
allowed to fall, either through the ryot failing to appreciatci the importance 
of manures or more usually through his inability to afford the cost of 
manures. Loss in yield, however, is not the? only injury whic:h results from 
the widespread deficiency of phosphoric acrid. "J'he results of experiments 
at Coimbatore have shown very cdearly that in cases where phosphoric 
acid was deficient, not only was the yield reduced, but the composition eff 
the crop was affec'ted. Both grain and straw contained much less phosphoric 
acid than the crop from properly manured plots and hence the food value 
of the crop was much diminished. 

The practical utility of the investigations mentioned above is obvious. 
With the aid of these soil analyses it has been found possible to ascertain 
the manurial needs of the areas and that of the paddy crop with the result 
that the nature of action of manures began to be investigated. The results 
of a large number of experiments in the field and in the pot culture house 
spread over a number of years have shown that all the natural and artificial 
nitrogenous manures are more or less beneficial to paddy but that they are 
more economical when applied in conjunction with bulky organic manures. 
Of the latter class of manures, green manures are pre-eminently suited to 
paddy crop. The results of the manurial experiments may be briefly des- 
cribed in numerical values comparing the relative merits of the different 
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systems of manuring- with that of green manure, taking the value of green 
manure as the unit of standard. 


No. 

Manure applied 

Relative effic 

1 

No Manure 

0 33 

2 

Pliosphate alone 

0-50 

3 

» Nitrogen alone 

0-70 

4 

Nitrogen plus Phosphate 

0*90 

5 

Green Manure 

POO 

6 

(ireen Manure plus Phosphate 

P20 

7 

(ireen Manure plus Nitrogen 

P33 

8 

Gr(*(‘n Manure plus Phosphate 
plus Nitrigcn 

POO 


Potash is not included in the in vest i^^'at ions as our soils arc generally 
well supplied with this constituent. 

The numerical values mentioned above refer to the results of pot 
cultures. 'J'he results of field trials are of a simpler order. 

Hiese t^xperinients show that of the three most important maiiurial 
conslitiHMils, namely, nitroi^en, phosphoric' ac'id, and potash, the hist-named 
does not appear to he netessary exc'ept perhaps in rare cases or where it 
is indicated to counteract disease. Nitrogenous and phosphatic manures 
are in general need and are responded to by the crop when applied singly 
or together, but their elTect wht*n combined is better. Phosphatic manuT'es 
have b('en found to stimulate the assimilation of nitroj^-en which would 
otherwise not be utili;'(‘d and also to enrich the composition of the crop 
in this constituent thus enhancing the nutritive and seed value of the 
jl^rain. 

It is se(*n that artifu'ial manures arc not as efficient as f^reen manures 
for paddy and that the efticiency of either class of manures can be consi- 
derably improved by combining- thcmi. Jliis raises the question as to the 
proportion in whic'h artifu'ials and g-reen manur(‘s should be used. In so 
far as the Coimbatore soils are ('onc'ern(‘d, it would appear that a mixture 
of two-fifths of artifi('ial nitroj^en and three-fifths of organic nitrey^en make 
a suitable combination for paddy. Larger dressings of ji^reen manure appear 
to render supplements of artificial nitroi^^en liki* sulphate of ammonia inelTec- 
tive. 

'Fhe studv of the soil conditions and the nutrirum of the paddy plant 
with spec'ial reference to the practice of ^reen manuriiyq- marks a distinct 
advance in our knowIed);;e of the nature of action of j^reen manure under 
puddled and swampy conditions. 

Paddv in this Presidency is generally j^rown under swampy c'onditions 
and in a puddled soil throughout the ^rowinj^^ season, and yet no i^-eneral 
system of cultivation holds ^^'ood for all tracts, so that it cannot be said 
that the system adopted in one locality holds ^ood in another. In South 
Malabar, the i,^eneral practice is to plough the lands in the dry season with 
excellent results, but this practice introduced into the deltaic tracts resulted 
in failure. Green manuring* is found benefii ial in one area but when tried 
in another the crop fails. In some places water may be run on to fields 
and puddling- and manuring- done weeks before the crop is planted, but in 
other districts the custom is to put in the green manure just before trans- 
planting. These and other mutually oppos(‘d facts make it essential that 
the conditions governing the growth of paddy should be closely studied 
in ord(^r to obtain, if possible, some common basis capable of explaining 
them before any improvements in paddy cultivation can be considered. 
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Since green manure undergoes putrefactive fermentation when buried 
under water, it was considered that an examination of the soil gases 
would make an opening to the problem. The first investigation showed 
that the normal fermentation of green manure in swamp paddy soils 
leads to the production of different gases and that the introduction of a 
crop into the field modifies the proportion in which some of the gases 
are produced and inhibits the production of others. The soil conditions 
are found to be anaerobic in character and therefore, nitrification is 
impossible and the nitrates produced during the period when the soil was 
dry are quickly denitrified. Under these conditions, therefore, the nitro- 
gen required by the crop is obtained in the form of ammonia and probably 
from other nitrogenous organic compounds produced by the anaerobic de- 
icomposition of the proteins in the green manure. 

Certain substances formed as a result of this decomposition are toxic 
to the crop and should be removed in the drainage water or should be 
destroyed by prolonged decomposition before seedlings are transplanted. 

A more detailed study of the soil gases has revealed the fact that the 
gases escaping through and at the surface of the water in the paddy 
fields, are different from those that arc present in the soil themselves 
and consist mostly of oxygen and nitrogen as against marsh gas, hydrogen 
and carbon dioxide that are formed in the soil. A certain relationship was 
also noticed between the evolution of and the presence or absence of crop^ 
aryl pot experiments have clearly shown that the effect of the crop is to 
diminish the evolution of oxygen. This means that the evolved oxygen 
is absorbed by the crop for its growth. A careful examination of paddy 
roots of different types has shown that the roots of paddy do not resemble 
those of typical aquatic plants, but are similar to those of ordinary dry 
land crops and as such require oxygen to be healthy and strong. The 
supposition is, therefore, correct that the oxygen is used up by the crop 
for aerating its rfK)ts. 

The evolution of oxygen has been traced to a film of algae commonly 
seen on the surface of paddy fields and this film is found to contain 
bacteria which oxidize hydrogen and piarsh gas with production of crarbon 
dioxide. The carbon of this gas is utilized by the algae for this food- 
liberating oxygen which dissolves in the soil water and aerates the roots. 

If the oxygen dissolved in the surface water is to aerate the roots, 
the water charged with oxygen should be capable of reaching the root 
zone, and this is possible only if there is drainage ; so that drainage is 
an important factor. If the soil is badly drained the oxygenated water 
cannot enter the soil and consequently aeration would be restricted to the 
surface layers. 

On the other hand, in well-drained soils, the aerated water would 
penetrate deeper into the soil. Consequently it appears reasonable to 
presume that the better the drainage, the deeper would be the aeration 
and therefore a proportionately increased cropping. If this is the case 
aeration can be promotexl by a thorough periodical draining of the soil. 

Actual experiments have shown that this is not the case. The mere 
draining of the soil is inadequate for the purpose. The simple system 
of slow movement of water through the soil and therefore through the 
root range has been found to be most beneficial for the crop. The reason 
for this has been found to be that the water percolating through the 
soil is strongly charged with oxygen and therefore supplies plenty of it 
to the roots ; whereas, the simple admission of air* into the soil by thorough 
draining would yield only a weak solution of oxygen. 
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'riie best results arc abtained with a moderate amount of drainage 
and too slow or too rapid drainage would result in decreased cropping. 
The reason for this has been traced to the fact that the development of 
the film whicli is responsible for the supply of oxygen oc'curs best under 
moderate drainage conditions, 'i'hus the most cITicient <lrainagc in paddy 
soils is not the quickest but one that permits the surface film to maintain 
its full activity. 

The pra('ti('al aspect of these investigations from the point of view 
of the South Indian rycH is that the relationship of green manure to the 
aeration of roots is of the greatest importance and that, apart from all 
other ('onsiderations of inanurial value or its influence on the texture of 
soil, one of the most important functions of green manuring with reference 
to paddy seals li(*s in promoting* the activity of the surface film which is 
responsiljle for the proper aeration of the mots. We have also learnt 
that g^reen manuring docs not always give good results on all soils and 
that when drainage* is deficient, the toxins produced during* the decom- 
position of the gre(*n manure affect the growth of the crop! adversely and 
that, therefore, green manuring should not be adopted as a universal 
practice but sIkmiUI be undertaken after careful consideration. The uni- 
versal prac'tii'c of puddling* paddy seals has beeti understood and this 
knowledg-e has led to the conclusion that dralitage can be controlled by 
means of puddling and that this is (‘asily at the command of the ryot. 

Anothei* very important practical indication of these investigations 
is that growing a green manure, crop in a field to which Mt has to be 
subsecjLiently applii'd as green manure, is not advantageous as the nitrogen 
is largely dissipated as gas and as the (Top had taken its nitrogen origi- 
nally from th(* soil, it involves a distinct loss of nitrogen. 

'The work on paddy soils and the nutrition of thel paddy plant has 

S(^ far been ('onsidered. J'he work on the dietetic value of rice which 

forms the main food of a larg'c sectiem of the people of South India will 
now be considered. 1'his investig*ation has its orig»-in in a collaborative 
work of the chemiial section with the Deficiency Diseases Inquiry into 
the relationship existing hetu(*en ri('e and Reri-beri in India. 

The problem of the relationship of ric'e to R(*ri-b(*ri will not be spec'i- 
ficallv discussed here but c'ertain aspests of the defec'ts of polished while 
ric'c will be brielly considered. 

Fashion is so ('ontagious that evt*n the poorest man is anxious to 
use highly-polished spotless while ri('<* il he (muld only secure it. It is 
no (‘xaggeration to stqte that the opulenc'c and the extent of refinement 

of a man is partly measured by the quality of the rice he uses. Little 

do we know what valuable nutrient materials an* lost in the polishing. 
The greater the polish, the greater is the loss. The fats, proteins, mineral 
salts and vitamins are sU^red in the outer dirty brown or red <'oating 
of the rice grain, and during the pro(T*ss of polishing these nutritiye cons- 
tituents are lost and all that remains is mostly starch. 

Analyses in the laboratory and feeding trials with pigeons have shown 
that raw'-milled, unpolished rice is the most nutritious, while raw-milled, 
highly-polished rice is the least nutritious. Parboiled ric'e comes midwav 
between these two extremes. Parboiled and milled rice, in the unpolished 
stage, is not so nutritious as raw-milled and unpolished rice; but even 
when it is polished, boiled rice possesses a higher nutritive value than 
the corresponding raw polished rice. 

Washing of rii'e just before cooking has also been found to deprive 
rice of a good deal of its most nutritious ingredients. The effect of 
draining rice after cooking should also be similar. 
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EMPIRE SPICES 


THEIR PRODUCTION AND IMPORTANCE 

S pices, like vitamins^ well be described as “accessory food 

factors/’ Although, ^>^enera]ly speaking, devoid of any nutritive 
value, their judicious use serves to render food more palatable 
and to stimulate the digestive powers. In virtue of the essential 
oils which they contain, many spices exercise a useful carminative 
action and, moreover, possess valuable antiseptic powers. 

Outside the industries in which spices are employed, their importance 
Is perhaps, not as fully realised as mi^ht be desired. Apart from their 
use in the culinary arts, spices find many useful applications in the per- 
fumery industry. Many are employed medicinally, whilst from some of 
them, valuable chernii'al products are obtained. In connection with this 
last application an extremely interesting- and very important process, in 
which what is practically tantamount to the conversion of one spice into 
another is elTected, calls for special mention. From thci essential oil 
obtained from cloves a substance known as “enij-enol” is isolated whi('h, 
by appropriate chemical means, is converted into vanillin, identical in 
every w'ay with vanillin obtained from vanilla pods, whicli is the chief 
odorous constituent of this spice. The process, whiih is (‘ssentially an 
Eng-lish one, is also applicable to the essential oil of ('innamon leaf, and 
the vanillin manufactured by it is generally ref^'arded as beini>- supe‘rior 
to vanillin made on the ("ontinent by a dilTerent process from ^'uaiacol. 

One naturally associates the cultivation of spices with the flowery 
and aromatic East. Whilst, however, the contribution of Asia to the 
spice markets of the wa.)rld is very considerable, th(‘re are many important 
centres of spice production elcswhere. The British Empire is rich in spice- 
producing lands, and, in addition to India and Cc'ylon, mention must he 
made of Zanzibar, Sierra Leone, Seychelles and the British West Indies 
as important spice-producing- colonies. 

The Moluccas or Spice Islands, the home of both the clove and the 
nutmeg, were discovered by the Portugu(‘se in the sixteenth century 
and in 1619 passed into the hands of the Dutch, who, in order to keep up 
prices, did all in their power to limit prodiK'tion. A similar policy was 
adopted by them in Ceylon, which at one lime was the only country pro- 
ducing cinnamon, all ex('ess of the spice over a I'crtain stipulated amount 
per annum being burnt. 

Naturally s.uch a short-sighted policy could not continue uni'hallcngcd 
or for long persist. In the eighteenth century, the French were successful 
in smashing the clove monopoly, the spice being successfully introduced 
and cultivated in Mauritius. In the case of cinnamon, Ceylon passing 
into the possession of the British the spice remained a monopoly of the 
East India Company until 1833. 

CAnnnnion, — In any account of Empire spices, pride of place 
must, perhaps, be given to cinnamon, as being almost exclusively 
an Empire product. The spice consists of the dried bark or shoots of 
the Ceylon cinnamon tree, Cinnamomnni-zeylanictau, There are other 
species of Chmarnomum trees possessing aromatic barks used as spices, 
chief of w^hich are Chinese cinnamon or cassia, Cinnamomum cassia, 
and Javanese cinnamon, Cinnamomum hurmanni. These, however, are quite 
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distinct from true cinnamon, both in llavour and other respects, and are 
less highly esteemed. 

When growing wild, the Ceylon cinnamon tree has been known to 
attain a lieight of as much as 40 feet, but under cultivation it exists as 
a coppiced shrub. As already mentioned, its native li'ome is Ceylon, which 
is the (‘uuntry v\h(‘re it is chiefly cultivatexl. It is also found in Southern 
India, and has b(*en introdiK'cd into the Seychelles; but trees grown in the 
last-mentioned colony produce a spice inferior in llavour to those grown 
in Ceylon, and yi('ld an essential oil of a very ditferent character. 

The essential oil ol cinnamon bark is obtained by distilling the bark 
with water or steam, and is highly valued in perfumery for its delicious 
odour. It is ah o used as a llavouring agent and as drug. Oil distilled 
in J^ngland or on the C.'ontinent ('ompares favourably witli that distilled 
ku'ally in Ce)lon, as the lattca* is so often adulterated with oil obtained 
from cinnamon h^aves. 'flieia^ would seem to be an opening for enter- 
pris(‘ here, since, with nuKhan plant operated undi'.r stringent conditions, 
it should be possil)le to produce lo('allv an ecpial to that distilled in England 
and at a much lower cost. 

'The t'ssential oil of linnamon leaf, which is very unlike cinnamon 
bark oil and nu)re closely approximates in charac'tt‘r to clove oil, is, as 
already mtaitioned, an impf)rtant source for the isolation of eugenol, from 
W'hi('h vanillin is manufactured. 

The following liguia's relating to the (‘xports of cinnamon and cinnamon 
oils for the year 1928 will be of int(‘r(\st, as indii'ating the magnitude of 
the tradc^ in these* commodit i(‘s. C'eylon : ('innamon quills,. 34,699 c\Vt. ; 
cinnamon chips (used mainly for distillation), 11,114 cwd. ; cinnamon bark 
oil, 9,122 11). ; ( innamon leaf oil, 36,397 lb. I'lu* quantity of cinnamon 
quills shows some increase t)ver the amounts for preceding years, but 
the figures for the oils indicate* a big droj). Se'vc'helles : Cinnamon, 2,120 
cwt. ; e.'innanie)n bairk oil, 68 lb. ; cinnamon leaf oil, 138,812 lb. ; the 
exportations of cinnamon and cinnamon leaf oil both being e)n the upgrade. 
So far as India is eemet'i'netd, the* ame)imts expe)rted are inconsiderable, 
the figures for the year ended March 31st being: Cinnamon, 49 cwt.; and 
cinname)n oil (nature unspecified), 310 Ih. 

Niiimc^s mid Macc , — It is, perhaps, not generally kneiwai that nutmegs 
and mace are products of one and the same* tree, but siu'h is the case. 
The tree in question, Myrislicti frdfrnnis, is a native of certain of the Spice 
Islands, and was introduee'd into Ceylon in the e‘arly part of the nineteenth 
century. It is e'ultivated neiwadays in a numbe*!' of tropical countries, 
ine'luding the llritish West Indies, especially (lre‘naela, which exported, 
in 1927, 21,238 cwt. eif nutmegs and 3,733, cw^l. of mace. 

The nutmeg tree pi'oduces a fruit somewhat resembling a large apricot 
in appearance and colour. When ri]3e, the husk splits open, disclosing a 
glossy, dark-brown nut, enclosed in a peculiar netlike covering, or aril, 
wdiich is of a scarlet colour. 

The nuts and arils arc separately dried, 'fhe dried aril constitutes 
mace; and the hard brown seeds, which are easily removed from the nuts, 
wdiose shells are thin and lirittie, form the nutmegs of the shops. Before 
exportation, the nutmegs are often treated wath lime as a preservative 
against the attacks of insects, d'hey are graded according to size and 
condition, good specimens being sold as a spice whilst inferior ones may 
be sold as a ground spice or used for manulaeturing either the distilled 
or expressed oil of nutmegs. The first is obtained by distilling the ground 
nutmegs wath steam, and it is interesting to note, is much' employed as a 
flavouring agent in the manufacture of dental creams and in the tobacco 
industry. The expressed oil, which is a solid fat, often erroneously called 
“oil of mace,’^ is obtained by subjecting the nutmegs to hot pressure. 
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Cloves, — Turnin^^ our attention to cloves, tiiis spice consists of the 
dried, unopened flower-buds of an evergreen tree, Eugenia caryophyllata 
a native of certain of the Molucca Islands, and as already indicated 
at one time only obtainable from this part of the world. Cloves have 
been and still are lultivated in many countries. For a period, Penang 
produced wiiat were usually regarded as the finest cloves obtainable ; but 
the cultivation of the clove in Malaya, which is in the hands of the Chinese, 
has sadly declined in recent years, and Malaya (‘an no longer be seriouslv 
considered as one of the important clove-producing c'olonies. 

i)n the other Inand, clove-production in Zanzibar has made very satis- 
factory prog*rcss. In 1927, Zanzibar exported 249,453 cwt. of cloves an:i 
49,209 cwt. of clove stems, as compared with 183,624 cwt. of cloves and 
22,491 cwt. of (love stems for 1922. Ckjves are also cultivated in Ceylon 
and India, but the amounts exported are quite inc(msiderabl(\ It is 
eslimal(*d that Zanzibar and the adjacent island of Pemba produce about 
nine-tenths of the world’s supply of cloves. 1'he chief foreign competitors 
are Madagascar (French) and the Dutch liast Indies. 

C'love trees are usually raised from seed, and require a rich, ('lay(‘y 
soil free from damp, lacking the unopened flower-buds and drying them, 
both (‘all for special care. On distillation with water or st(‘am, th(‘y yield 
an essential oil, which is employed in the perfumery and c(>nfe('tionery 
trades and is also used medicinally. This (^il also provided a source for 
the isolation of eugenol, to which reference has already been mad(‘. 

•Allspice . — Allspice is another Fmpire spice ol’ which mention must be 
made. J'his is not, as might be thought from its name, a rnixturt* ol 
various spices, but a distinct spice, better called “pimento.” It consists 
of the dried unripe berries of a small tr(‘e, Pinicula ojjicitudis , whic’h is 
a native of the West Indies and Central America. 7'he name “allspi('(*” 
is given to it because the flavour is supposed to resemble that of a mixture 
\)f cinnamon, nutmegs, and cloves, Jamai('a, the ('hief producing (cntre 
in the British West Indies, exported 88,075 cwt. of this important spice 
in 1 927. 

Allspice, it may be noted, on distillation with w^ater or steam, yields 
an essential oil, wliich is used to some extent in soap perfumery and in 
preparation of bay rum. The leaves (>f tlu* plant also yield an oil when 
similarly treated. Both oils contain a considerable amount of eugenol. 

(linger . — No account of Empire spices would be complett^ without 
reference to ginger. This spice consists of tlie underground rhizomes of 
an herba(TOus perennial, Zingiber officinale ^ which is a native of 'fnjpicai 
Asia, but is cultivated in many tropical countries, including so far as tl)e 
British Empire is concerned, Jamaica and Sierra 'Leone, in addition to 
India where it has been grown for centuries. Ginger comes on the market 
in two main forms, peeled and unpeeled, of which the first is the more 
highly esteemed. Hie rhizomes are dug up after the aerial parts of the 
plant have dried in the sun, or, in the case of peeled ginger are washed, 
peeled with a narrow-bladed knife, washed again, an^d finally dried. Some- 
times the ginger Is parboiled before peeling. Jamaica ginger is usually 
peeled and the amount exported in 1927 was 24,905 cwt. being rath'er 
less th|an that for 1926, but in excess of amounts for preceding years. 
Until recently ginger frcmi Sierra Leone was only roughly scraped, but a 
better quality peeled ginger is now exported by this (Xilony and has been 
w^ell received, not only in (ireat Britain, but also in the United States, 
Canada, and South Africa. The amounts exported show a steady increase 
up to 1926 (55,265 cwt.), but in 1927 the amount fell to 27,354 cwt. India 
also exports a very considerable quantity of ginger, the amount for the 
year ended March 31st, 1929, being 33,126 cwt. 
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The uses of ginger in the confectionery trade and also as a medicine 
•are too well known to need more than bare mention. It may be added 
that, in addition to being, like other spices, a useful carminative, ginger 
is by no means devoid of nutritive value, as it contains a considerable pro- 
portion of starch. 

Pepper. — Pepper, again, is another extremely important spicj which 
is produced in the British Empire. Pepper is the berry of a vine-like 
climbing plant indigenous to the moist, low-country forests of Ceylon, 
South India and Malaya, and is extensively cultivated in India by both 
natives and h-uropeans, the amount exported by British India for the 
year ended March 3lst, 1929, being 92,465 cwt. rather less than half that 
exported during- the previous year, 'fhe plant thrives best in a hot, moist 
climate where there is a plentiful rainfall, and the trade in pepper is pro-, 
bably one of the oldest branches of commerce between Europe and the 
East. Certainly during the Middle Ages it was one of the most important. 

I'he two main varieties of pepper, white and black, an*, both produced 
from the same plant, Piper nigruvt, the difl’erence arising from the stage 
at which the berries are plucked and the manner in which they are after- 
wards treated. Black pepper, which is the sort chiefly produced in India, 
is obtained by collecting the berries before they are completely ripe and 
drying them in the sun. \¥hite pepper, on th(' other hand, is obtained 
by soaking the ripe berries in water to bring about fermentation, after 
which the pulp is removed, a process usually effected by trampling the 
mass und(‘r feet. The fruits are then dried. White pepper is less pungent 
in flavour than the black variety. * * 

It should, perhaps, be mentioned that long pepper, which is quite 
distinct from these, although somewhat similar to blat'k pepper in taste 
and odour, is obtained from other spec ies of pepper plant, especially IHper 
ofjicinarum , cultivated in Java (Dutch). 

In addition to those already dealt with, other spices are produc'ed 
within the British Junpire such as chillies, turmeric and cardamoms in 
India ; vanilla, in very small amounts, in Dominica and Seychelles, as 
well as some others of less importance, about which considerations of 
space forbid details being given. Enough has been said, however, to 
indicate the position of first-c'Iass importance the British Empire occupies 
in the matter of spice production. Whilst that position can be viewed 
with pride, this is not to say that there is no room for improvement or 
further advancement. The possibilities of India as a spice-producing 
country have by no means been fully exploited; and, on the face of it, there 
seems to be no adequate reason why vanilla, the flavour of which is pre- 
ferred for many purposes to that of artificially produced vanillin, should 
not be successfully cultivated on a large scale in the British West Indies. 
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WATER-AND-OIL TREATMENT AGAINST 
SOIL-INHABITING TERMITES AND ANTS* 

P hilippine termites of the I^enera Coptolertncs, Hctcrolenues^ 
TermeSf and occasionally certain other forms, which build their 
nests under the ground, are injurious to posts and other wooden 
structures that are set in the soil or otherwise come in direct 
contact with it. 'Jliere are also irequent cases of these ground- 
inhabiting termites laying their tunnels along cement walls of concrete 
buildings in order to reach the wooden floors and framework in the supers- 
tructure. The preventive measures recommended by various authors, 
namely, that of using metal strips or shields on concrete bases to isolate 
the upper wooden parts of buildings from the ground probably constitute 
the best and most dependable method of protection against subterranean 
termites ; but unfortunately the practice is not feasible for general adop- 
tion in the Philippines. It would be applicable only in the case of the 
more expensive permanent structures. In houses in the average Barrio 
community, the primary consideration is cheapness, and the component 
parjs are largely siu'h short-lasting materials as bamboo, nij)a, and rattan. 
Quite frequently, these buildings are very temporary alfairs, and the 
owmer cannot atford to set his posts on concrete foundations and put on 
extra appurtenances in the form of metal strips or shields. When the 
termites attack the posts or other parts of the building, as they invariably 
do, the damaged parts are replaced. More or less extensive repairs of 
this nature usually have to be made once a year or oftener. 

Under such ideal conditions for termite attack wherein the stage is 
always set for infestation, damage may still be prevented or at least 
minimized by making reg-ular and frequent inspection of the parts of the 
buildings in contact Avith the ground and promptly employing proper 
remedial measures. Ground-inhabiting 'termites betray their presence by 
the conspicuous tunnels of earth and other dark-coloured materials that 
they construct to cover their exposed runways on objects above the surface 
of the soil. 

Paris green has in recent years come into vogue in connection walh 
the control, both of subterranean and of wood-inhabiting termites in parts 
of the United Stales, J\)rto Rico and elsewhere. ‘ Ikaris green is placed 
along the runways of termites so that in their march some of the poisonous 
dust will adhere .to the insects’ legs and bodies. TJie idea is to take 
advantage of the termites’ habit of licking one another’s body, whereby 
they thus eat some of the adhering particles of the poison. The result 
IS that even the young nymphs and the queen in the nest would ultimately 
be poisoned by the w^orkers when they return home. The writer has 
made but limited trials of this method of control ; the results have been 
either fair or indilferent. Possibly by following the recommendation ol 
Smith of scattering the dust in the termite runways with a De Vilbiss 
atomizer No. 79 better results could have been obtained. It is intended 
to follow the work up in our laboratory. 

During the past two years another method has been used by us in 
ridding the building which houses the Departments of Entomology and 
Plant Pathology, of underground termites which from time to time build 

* From The Philippine Agriculiurist, Vol. XIX, No. 9, 1931. 
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their tunnels up along the concrete walls to the wooden parts above. One 
of these species, which invaded the building in June, 1929, was Copioterm>es 
wastator Light, a very destructive and not easily controlled pest. 
Repeated trials to locate the nest of that particular colony had failed, 
we had dug up the ground for a depth of one and one-half meters along 
the base ojf the wall where the tunnels had their connection, but without 
success. We had tried the Paris green method, we had fumigated the soil 
with a copious supply of calcium cyanide granules, but all to no avail. 
The other infestations were by species of 'J'cr)}ies two of which occurred 
on the wooden posts ol the garage which were set in the ground and the 
rest in the building proper, as in C-optotcrtiies, 

The procedure we finally adopted w^as as follow s : A shallow trench 
w'as dug in the soil where the termite tunnels were connected. 1'hiis w^as 
then filled w'ilh water until the soil was so thoroughly drenched that 
absorption became \ery slow. If the place was near a faucet, a rubber 
hose w as used ; otherwise water was carried in pails. Enough w^aste 
eng-ine oil (such as that drained from the crankcase of motor cars) or 
kerosene w^as then poured into the trench to make a very thick film on 
the surface of the water. As the waiter soaked dowmw'ard, the oil was 
drawn by surface tension under the ground and througrh the communica- 
tion galleries of the termites into the nest. I^revious trials with oil alone, 
without water, had failed becaiuse the oil did not penetrate into the soil 
well enough to reach the main termite colonies, and, beside the fact that 
more oil had to be used, the treatment resulted in merely shifting the 
direction of man'll of the ravag'ers. 

In our trials with this method, both in the use of I'ernics and the 
persistent Coptoiennes one treatment was found sufficient to destroy an 
entire colony. 1 he day follo\\ing^ the operation, tunnels were sometimes 
seen rebuilt on the walls, eitlitu* partly or wholly, in their original location; 
but these w'ere the work of the workers that bad been cauglit in llie upper 
parts of the building during tlie treatment and shut off from their nests 
by the oil. In some rases thes(‘ tunnels continued to be rebuilt for two 
or three days, but after this period the last remaining representatives of 
the colony disappeared. Nests of I'crnies that were dug out a few days 
after treatment were found to lontain only dead individuals. There has 
not been a single case or rei'iirrence of infestation from the same source 
following each treatment. 

The simplicity of the metliod, the ease in obtaining the materials used 
and at little or no c'ost, and its elFicacy ag^ainst subterranean lei'niites arc 
among its desirable features. 'I'he pra('tice has been found to work with 
equal success on grounVl-inbabiting species of ants which are a frequent 
nuisance around houses and yards. \Vh(*n treating ants’ nests, how^ever, 
it was found unnecessary (and also decidedly inconvenient) to dig a 
trench. I'hc ground in wbit'h the openings of the nests were located W'as 
merely soaked thoroughly witli water before oil was added. More water 
W'as tiicn poured so as to give the oil better distribution. Several coconut- 
shcllfuls of water and a few tablespoonfuls of oil arc all that are needed 
for treating an average ant’s nest. Because of the injurious nature of 
mineral oils, the method should not, of course, he used if the nests arc 
located at the bases of tree trunks or other valuable plants. 
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COFFEE CULTIVATION IN JAVA* 

I N the eighteenth century and in the first halt of the nineteenth 
century “Java coffee^’ (Coffea arabica) was cultivated on a large 
scale by the natives under the pressure of the Government. After 
1870 this culture was also started by private people and com- 
panies working with European capital, and East Java became the 
centre of coffee growing in the Dutch East Indies. 

1'his flourishing' industry was brought to an end by the leaf disease 
(Hetnileia vasiafrix) which made its appearance in 1876 and quickly 
spread over the whole Archipelago. At present “Java Coflee/’ (Coffea 
arabica) is only to be found on some estates high up the mountains and 
is cultivated by the natives in some parts of the other islands (Bali, 
Sumatra, Celebes, Flores, Timor). At that time newly-imported Liberian 
cofl’ee (Coffea liherwa) seemed less susceptible to the leaf disease and w'as 
planted to a certain extent, but after a few years it began to be more 
and more attacked and at last it was also greatly devastated. 

On many estates where arabica and liberica were cultivated next to 
each other, cross fertilisation took place and in the nurseries hybrids 
appeared among the seedlings. One of these, originated at the plantation 
“Kawisari,’’ was especially considered w'orth cultivating and at present 
thifi hybrid is cultivated on a fairly large scale on different estates. It is 
a remarkable fact that this hybrid, originated from parents both very 
liable to leaf disease, is resistant. 

d'he salvation of the coffee industry was the importation in 1900 of 
the “robusta coffee.” This species proved to be very suitable for the 
conditions in the Dutch East Indies and it is at present one of the most 
important crop plants, both for the estates and for the natives. In 1927 
and 1928 each of these two groups produced about 60,000 tons of coffee, d'he 
following figures show the export of the three kiiTds of coffee from the 
Netherlands Indies, grown on estates and by natives. 

Coffee exports from the Netherlands Indies, in tons of 1000 kg. 



Arabica 

Estates 

Liberica 

Robusta 

Native Farms 
Arabica Liberica Robusta 

Total 

1927 

1000 

800 

62.000 

6000 — • 

51,000 

121,000 

1928 

900 

600 

52,000 

6000 — 

65,000 

126,000 


No figures are available as to the area of native coffee planted ; the 
area under coffee on the estates amounted in 192v5, 1926, and 1927 res- 
pectively to 116,530, 117,351, and 118,445 hectares. Of the area planted in 
1927 — 69,311 hectares were not interplanted and 49,134 interplanted. With 
other crop trees Java had 95,042 hectares (the greater part, viz. 77,136 
hectares in Elast Java) and Sumatra 21,032 hectares; only a couple of 
thousand hectares in the other islands. As regards the areas planted 
with each of the different kinds of coffee, 107,992 hectares were under 
robusta, 4,812 under arabica and 4,164 under liberica and a small area 
under other kinds of coffee. 


* From International Review of Agriculture. Part 1, Year XXI, No. 10, 1930. 
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As re|>ards disease and pests, robusta is not immune against leaf 
disease but it suffers little from it and its predisposition has not become 
greater in the course of the years as was the case with the liberica. More 
trouble is experienced from a small beetle, that bores into the berries and 
destroys the contents [Stephaiwderes luuripei). It has been introduced with 
coffee seeds from Afri('a. This pest is combated by harvesting at short 
intervals in order to remove the breeding places as soon as possible, and 
by keeping the soil (fear ol fallen coffee berries. In Kast Java where the 
crop is limited to a c'ertain number of months and picking does not take 
place the whole year through, a further effective means of combating the 
borer is the removal after the ('rop of all berries still left over from 
blossomings of the year prtwious to the crop year. Resides the (Jovern- 
ment Institute for Riant Diseases imported from Africa a parasite wasp. 
1'his has been bred and distributed to the plantations, but up till now th(‘ 
\\ asp has not proved to be of much use. 

In this and in many other problems much use has been derived frcim 
the co-operative efforts of the s('ientist and the practical planter. fhe 
scientific work is done by the staff of the C'offee Kxperiment Station, 
Malang, and llie (*xperiments on the plantations are done in close colla- 
boratitm with the planter. Formerly it could be said that the planters 
merely followed in their fathers’ foot steps but now they accept the adv’^ice 
of the scientists. 

Owing to the praOising of scientific methods in orchard work and on 
account ol its cheap labour Netherlands Indies is, as regards coffee culture, 
in a strong position and may regar<l its future with equanimity. • 

One of the important measures which have reduced the cost prict* by 
incrc'asing the produc'lion has been the use* of green manures. 

J^y a judicial use of shade treos the damage caused by heavy winds 
and also that caused by long droughts — as often occur in ICast Java — is 
avoided. 

Improvement of the planting material is obtained by using seed of 
trees whicli excel in pj'oduc'tion and in other favourable characteristics, 
such as 1arge-size<i henries, and by this mcnisurc* the present robusta tr(‘es 
are, taken as a whole-, supc-rior to tlu\se originally imported. 

Robusta c'offc'c* is exported primarily to Holland — for more than one- 
fourth of the* total — while almost as much is shipped to France. The 
Ihiited States, Singapore, and Spain are also important purchasers. 

Of the native colfee industries in the Dutch East Indies, that of the 
island of Bali is very interesting'. Coffca arahwa is mostly cultivated, a 
small area is devoted to robusta i:otfee. 'I'he arabica culture began to get 
important in the middle ,of the nineteenth century. At present the exports 
amount to a yearly aveiagc of 2,000 tons. In consecutive years the yield 
varies tnuch, as is always the case with arabica coffee; it varies from 1,400 
to 2,800 tons. The native farms vary in size from 1 acre to 20 acres, a 
few have a larger area in coffee. One of the remarkable features of this 
native coffee industry is the judicious use of shade trees. While in other 
parts of the Netherlands Indies and in fact in many other coJi'ee-grow'ing 
countries natives generally disptmse with shade trees — a system which 
gives on good soils, high yields during three or four years but a quicd< 
decline of the coffee after its fifth or sixth year — the Balinese people cul- 
tivate their coffee under dense shade of the “dadap” {Erythrina Idhos-- 
pemiii), I'hey are so convinced of the beneficial effect of the shade tree 
on the soil, that they plant the dadap on new^ land a few' years before the 
coffee is planted, thus improving the soil beforehand. 

When the coffee goes backward, the Balinese rejuvenate the fields by 
bending down the coffee trees and inducing them to make new watershoots ; 
some of these at the base of the tree are left for making new stems and 
the old stem is cut down. 
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THE FOREIGN TRADE OF THE UNITED 
STATES OF AMERICA IN TEA IN 1930 ^^ 

ANALYSIS OF STATISTICS COVERING IMPORTS 
AND RE-EXPORTS OF TEA 

E ach year the important figures covering tea purchar.ed by the 
United States from foreign lands tell the same story — stationary 
or decreased shipmenis and a consequent slight decrease in 
per cupita consumption. The year 1930 was no exception to 
the rule. 'J'ea imports totalled only 84,926,000 pounds as against 

89,373,000 pounds in 1929. The total value of this trade fell olT in about 
the same pr()porti{)ns, being $22,595,000 for the year just dosed as 
compared with $25,866,000 for the year before. 

‘I'his decrease, however, is entirely in the teas from Far Itastern sources. 
Those from the British Indies, both direct and transhipped througfh Creat 
Britain and Canada, showed a fair gain in total volume, calthough lower 
prices brought the value down below that of 1929 except in the case of 
the comparatively unimportant transhipments through Canada. 

Japan Reliricjuishes First Place , — Perhaps the most notable change in 
the trade last year was the relinquishment of lirst place among our foreign 
suppliers by Japan. That country has led all others for an indefinite 
number of years, and in 1929 it still maintained 'its position with total 
shipments to this country of 24,539,000 pounds. In 1930 this total fell 
to 20,948,000 pounds and was passed by that of the tea coming from 
Creat Britain, which amounted to 22,830,000 pounds, nearly a million 
pounds more than in 1929. Shipments direct -from Ceylon stood at 

17,986,000 pounds having a value of $5,768,000 in 1930, a small increase 
in amount and a decrease in value from 1929. India’s direct contribu- 
tions also gained slightlv, rising from 8,788,000 pounds valued at 
$2,530,000 to 9,506,000 pounds valued at $2,382,000 in 1930. 

Ch'ina Imports Drop — Tea imports from China continued their 

history of recent years by taking a sharp drop of some 33 per cent., the 
trade in 1930 totalling only 6,467,000 pounds as against a figure of 

9,467,000 pounds in the preceding year. The value declined even more 
and fell below $1,000,000, the total of $975,000 co'mparing with $1,751,000 
in 1929, a drop of almost 50 per cent. Tea from the Netherlands East 
Indies showed the same downward tendency, although the falling off from 

5,051,000 pounds in 1929 to 4,766,000 pounds last year was comparatively 
small. 

Including teas shipped through Canada and Great Britain, the total 
teas coming to the United States from British plantations in the East 
Indies amounted in 1930 to 50,811,000 pounds, having a total value of 
$16,179,000. This represented 60 per cent, of the total imports in point 
of volume, and about 70 per cent, in point of value. 

Re-exports of tea, covering a multitude of small shipments to a large 
number of foreign countries but principally to Latin America, were 609,000 
pounds in 1930, valued at $208,000 — a fair gain over the 1929 trade in 
volume but a decrease in value. 

* From The Spice Mill, Vol, 54, No. 2, 1931. 
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TEA IMPORTS 

1929 


United Kinj^^dom 


Lb, 

21,923,137 


Value 

$8,162,920 

Canada 


412,780 


211,717 

British India 


8,787,873 


2,529,784 

Ceylon 


17,534,645 


6,209,054 

China and Honqkon^* 

9,467,287 


1,751,223 

Netherlands East Indies 

5,050,898 


1,390,622 

Japan 


24,538,932 


5,151,753 

Other Countries 


1,657,622 


459,916 

Total 


89,373,174 


25,866,089 

United King^dom 


LI). 

22,830,219 

1930 

Value 

$7,809,157 

Canada 


489,497 


219,897 

British India 


9,505,904 


2,381,719 

C'eylon 


17,985,589 


5,767,818 

China and Ilong-k 

ong 

6,467,403 


•975,421 

Netherlands East Indies 

4,765,751 


1,110,698 

japan 


20,948,428 


3,896,722 

Other Countries 


1,933,429 


433,213 

'Fotal 


84,926,220 


22,594,645 


# 

TEA RE-EXPORTS 

1929 

1930 


Lb, 

Value 

Lb. 

Value 

Italy 



75,020 

$11,276 

Canada 

5 MOO 

$20,270 

32,398 

11,106 

Panama 

87,205 

30,430 

69,893 

24,930 

Mexico 

58,052 

27,776 

44,064 

22,065 

United Kinj^^dom 

* 42,022 

11,058 116,759 

28,534 

Peru 

74,615 

35,026 

54,990 

21,979 

Monj:;‘k()n^ 

7,143 

1 ,832 

52,017 

11,850 

Other Countries 

217,556 

95,359 164,105 

76,312 

Total 

537,693 

221,751 609,246 

208,052 



COCONUT STATISTICS OF MALAYA* 

AREA IN 1930 
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Total 

(acres) 

108,940 

110,294 

5,966 

14,530 

239,730 
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X CM o ^ ^d ed 

^ CO 

82,047 

165.050 

26.688 

3,961 

57,271 

25,000 

1 277,970 

599,747 

Total 

mature 

area 

(acres) 

83,268 

69,377 

4,690 

10,326 

167,661 

Qio — OC'XO'O' 
Q kO n- O 'O ro X " 
O CM O^ CM 00 CM vO 

X o td td CM 

70,201 

132.(00 
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17,382 
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1 
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— 

U CR 
1 - 

-f 
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O O' tT 

fC rs CM* 

fO fO 

73.463 


23.274 

2,873 

492 
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Total 

Immature I 
area I 

(acres) 

25.672 

40,917 

1,276 

4,204 

O' 
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IMMATURE 

On holdings of 

Under 100 
acres each 

14,196 

35,519 

1.121 

3.948 

54,784 

O vO X O' X — < 
cn O' •■n m m ,x 
j <n o Mr tn o;^ O j 

8,462 

CM rn “C 
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q-rrr 1 i 
CN| CO ^ ' ' 

m 



Over 100 
acres each 
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^ id 

17,285 

cn cn X 

0X0 

1 ! ! 1 1 

3.384 

X ^ 

CM O 
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State or Teriitory 

Perak 

Selangor 
i\egri Sembilan 

Pahang 

Total F. M.S. 

Singapore 

Malacca 

Dindings 

Province Wellesley 

Penang 

Labuan 

Brunei 

Christmas Island 

Total- S, S. 

Johore 

Kedah 

Periis 

Kelantan 

I rengganu 

Total U. M. S. 

Malaya 


Federated 

Malay States 

Straits 

Settlements 

Unfederated 

Malay 

States 

Grand Total 


From The ^falayan Agricultural Journal Vol. XIX, No. 2, 19?1. 
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MEETINGS, CONFERENCES, ETC. 

BOARD OF AGRICULTURE 

ESTATE PRODUCTS COMMITTEE 
Minutes of the Forty-ninth Meeting of the Estate Products Committee 
of the Board of Agriculture held at the Head Office of the Department of 
Agriculture at 2-30 p.m. on Tuesday, March 10th, 1931. 

Present . — The Director of Agriculture (Chairman)^ the Director of the 
Tea Research Institute, the Chief Technical Oflicer of the Rubber Research 
Scheme, the Entomologist, the Agricultural Chemist, the Acting Mycolo- 
gist, Sir Solomon Dias Bandaranaike, Messrs. N. D. vS. Silva, C. A, M. 
de Silva, C. Rasanayagam, E. C. Villiers, H. D. Carrick, J. B. Coles, 
R. (j. Coombe, J. Horsfall, S. Pararajasingham, F. R. Dias, C. Drieberg, 
L. F. Roundell, A. W. Warburton-firay, J. Forbes, A. H. Reid, J. W. 
Ferguson, C. C. du Pre Moore, Cordon Pyper, R. Murd(X‘h, R. P. 
Gaddum, C. Bourchier, F. A. E. Price, F. H. Criflith, G. B. Foote, 
G. Pandithesekere, and T. H. Holland. (Sccyefary). 

Visitors. — Dr. C. H. Gadd, Messrs. E. j. Livera, V. Canagaratnam, 
N. D. Simpson, C. N. E. J. de Mel, J. Carson-Parker, R. Smcrdon, 
G. Harbord, and Lt.-Col. K. D. H. Gwynn. 

Letters or telegrams of regret of inability to attend were received from 
Sir Marcus Fernando, Mudaliyar S. M. P. Vanderkocn, Messrs. H. L. de 
Mel, L. G. Byatt, J. P. Blackmore, A. W. Riixton, J. H. Fitterington, 
B. M. Selwyn J. Sheridan-Patterson, Wase de Niesc, G. Robert de 
Zoysa, and C. H. Wilkinson. 

Members had been notified before the meeting that items four and 
eight were to be deleted from the agenda. 

Before starting the business of the meeting, the Chairman 
alluded to the fac't that no meeting had been held siine July 1930, 
owing to lack of agenda. He attributed this partly to the prevailing 
depression and partly to the existence of Research Institutes for tea, 
rubber, and coconuts, to which problems on these crops were now often 
referred. In addition there had been a good deal of excitement over 
matters of taxation, and this was not conducive to an atmosphere of calm 
deliberation of agricultural problems. He proposed discussing the 
question of future 'meetings at the end of the agenda. 

The Chairman then alluded to the question of tea tortrix returns. 
These returns were not in all cases coming in satisfactorilv and he desired 
an expression of opinion from the tea industry as to the desirability of 
continuing , these returns. He thought the returns had been useful in 
the past and might continue to be so. He proposed to refer to this question 
again at the end of the meeting. 

The Chairman then touched on the future work of the Experiment 
Station, P^iradeniya. A good deal of work had formerly been carried out 
by the Department which could now legitimatelv be referred to the Research 
Institutes for tea, rubber, and coconuts. Referring to rubber he pointed 
out that a considerable number of experiments were to be continued in 
the old rubber areas, while on the Triyagama Division the work of testine 
Ceyjon mother trees and certain imported clones was in progress. He 
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briefly alluded to the problems of the rubber industry and the direc'tions 
Irom which an improvement could be looked lor. The question of the 
study of new crops such as tun^ oil, chaulmooj^ra oil, croton oil, colfee, 
citrus fruits, etc. was assuming increasin^^ importance, I'hese crops were 
receiving attention on the hxperiment Station and the Department was 
always ready to give any possible advice and help on such crops. With 
regard to tea, it was not intended entirely to abandon experimental work. 
I he tea area was only twenty-one acres in extent and being somewhat 
steep, rocky and uneven was not suited to manurial and similar experi- 
ments. The land was suitable for pruning experiments. He proposed 
lo discuss the question further at the end of the meeting. As regards 
coconuts very little work had been undertaken on the station but he hoped 
that the Coconut Research Scheme would soon be in a position to initiate 
experiments. 'Fhe acquisition of the estate had been completed and the 
question o( the erection ol laboratories was now being considered. 

AGENDA ITEM 1. CONFIRMATION OF MINUTES 

1 he minutes ol the last meeting, having* been circ'ulated to members, 
were taken as read and confirmed. 

AGENDA ITEM 2. PROGRESS REPORTS OF THE 
EXPERIMENT STATION, PERADENIYA 

Reports for July and August 1930, September and October 1930, 
November and December 1930, and January and February 1931 were 'in 
the hands of nK'mbers. 'I'he C'hairman invit(‘d (omnuMils on the*i(‘ reports. 

Mr, h'oote (‘Xpressed concern at the proposed reduction in rubber 
(‘xperimentat ion in vi(?w of the fact that the Rubber Resean h Scheme had 
at pR'sent no opportunities for experimentation. He enquired the date of 
('ommencement and period of duration of tin* rejuvenation expiM'iment as 
originally planned. He enquired further whether figures wen‘ available 
of the incidence of brown bast in the (hange-over ('xpea'iment . 

Mr. Holland (‘xplained that the ('utting out of rubber proposed would 
result on the old (‘xperimiMital area in a rediu tion of th(‘ area under this 
('rop to 38 acres, and that except for the rejuvenation experiment no experi- 
n-ent was being cut short, 'fhe area under the rejuvenation experiment 
was divided into four plots — according to the original plan, plot 1 was to 
be tapped to death in om‘ year, plot 2 in two years, plot 3 in three years 
and plot 4 in four years. Phe experiment was started on September 1st, 
1929. Only the tapping of plot 4 would be (ut short and he considered 
that ample information aj, to tire results of the method of tapping employed 
in that plot would be available in three years. The idea of re-planting 
was abandoned but he did not consider the area suitable for this purpose 
as the number of trees per acre was irreg-ular and small. Figures of 
brown l)ast int idenc'e in the change-ov<‘r experiment could be made avail- 
able and he promised to furnish these. 

Mr. Foote remarked that it was proposed also to cu\ out the rubber 
in plots 151-1S4. 

Mr. Holland said that this was the poorest rubber on the station 
and that even when this block was <'ut out there would still be 38 acres 
left. 

Mr. Foote, in alluding to the yields of budded rubber in plot 163, 
remarked on a statement in the report that it had been stated in the F.M.S. 
that when the tapping cut was approaching the point of union of stock 
and scion the yield of latex was negligible. He enquired if there was any 
scientific explanation to support this statement. 
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Mr. Holland replied that he believed he had taken the statement from 
Summers’ book. He agreed with Mr. Foote that the yields in plot 165 
did not appear to confirm the theory. 

The Chairman remarked that a great deal was still to be learnt about 
the junction of stock and scion and the influence of the one on the other, 

Mr. Foote then alluded to a theory that the upward growth of the 
stock resulted in the junction of stock and scion being raised to a greater 
height than at the time of budding, and that budding should be done 
below ground level, 

Mr. Holland said that the trees in plot 165 did not bear out such a 
theory, the lower end of the sloping line of junction was in most cases near 
ihe ground level. He remarked that the ground level often altered. 

Mr. O’Brien said that there was no support for the theory that the 
point of junction would be raised to any extent by the upward growth of 
the stock. 

In connection with rubber experiments, at the Chairman’s request, 
Mr. Holland outlined an experiment which it was intended to carry out 
on the Iriyagama Division on some trees which could not be included 
in an area for testing of clones. This was to bud a number of known 
stocks high up with buds from proved clones and subsequently to tap 
both stock and scion with the object of noting whether the scion influenced 
the yield of the stock. 

Dr. Norris enquired the probable date of publication of the Manual 
of Green Manuring which had been alluded to in one of the progress 
reports. 

The Chairman replied he was afraid there must be delay on ac'count 
of work in preparation for the New Constitution at the Government Press. 
The Manual was ready for the press but he was informed that there 
was no chance of getting it printed till after April. 

Mr. K. C. Villiers enquired if, in view of the congestion in the Govern- 
ment Printing Office, the Manual could not be printed by a private press. 

The Chairman replied that being a Government publication he was 
afraid that this could not be done, but it might be possible to first publish 
the Manual serially in The Tropical Agricidturisi, 

This suggestion, however, was not adopted by the meetings. 

Mr. Horsfall enquired if it was known at what elevations tung oil 
trees could be grown in Ceylon. 

The Chairman replied that they would grow from sea level to the 
elevation of Peradeniya but information was lacking as to higher elevations. 

Mr. Holland emphasised the necessity of distinguishing between 
Aleurites Montana and Aleurites Fordti, The former flourished in a tropical 
climate but the latter preferred a climate with definite cold season. 

AGENDA ITEM 3. PROPOSED INVITATION OF 
DR. SNYDER TO CEYLON 

Mr. R. G. Coombe said that it had been ascertained that Dr. Snyder, 
the termite expert of the U.S.A. Government, was to visit India in the 
near future. In view of the serious nature of the damage done by termites, 
both to agricultural crops and to buildings in this Island, he thought it 
would be an excellent thing if Government could be approached with a 
view to obtaining the permission of the Government of the United States 
for Dr. Snyder’s visit to be extendi to Ceylon, 
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Mr. Jepsoa gave a brief account of the damage now being done by 
termites which he considered was more serious than was generally realised. 
Over fifty species of trees were now known to be attacke<f and the list 
was growing almost daily. He showed specimens illustrating the damage 
done by termites. 

Mr. (iarrick alluded to a case of which he and Mr, Jepson were aware 
in which the Paris green treatment had been wrongly applied, and suggested 
that it migdit be advisable for Mr. Jepson to issue a general warning in 
the matter. 

Mr. Jepson said that in the case alluded to by Mr. Garrick the Paris 
grleen had b(‘en injected into unattacked bushes with an idea that the 
injection might prevent attack. In some cases branches so treated had 
died. The error had been pointed out to the superintendent and he did 
not think it was likely to re('ur. 

Mr. R. G. Coombe then proposed the following resolution : “That 
in view of the widespread damage already caused in Ceylon by termites, 
and the twidcnct* that such damage is likely materially to increase. 
Government be asked to approach the Government of the United States 
with a request that Dr. Snyder should be permitted to visit Ceylon before 
his return to the States to advise regarding- termites and their control.’’ 

1'he resolution was seconded by Sir Solomon Dias Ilandaranaikc and 
carried ticm con, 

AGENDA ITEM 5. REPORT OF THE SOIL EROSION * 

COMMITTEE 

'Fhe Chairman suggested that since the report had only been published 
a sfiort time and members had not had (qiportunities for obtaining* copit‘s and 
studying the report, the discussion should be postponed till the next meeting. 

This was agreed to. 

Some enquiries were made as to the method of obtaining* copies of 
the report and how the findings of the Committee were to he made public. 

The Chairman said that the copies of the report could be obtained 
from the Government Record OHice at a cost of Re. 1-10. 

Mr. Haigh (Secretary of the Soil Krosion Committee) also mentioned 
that orders for largn^ numbers of copies had been reccivt^d by him from 
the Ceylon Estates Proprietary Association and the Low-Country Products 
Association, while one firm of agents had ordered six copies, d'hese orders 
had been passed on to Government. 

AGENDA ITEM s/ BLACK BEETLES AND DAMAGE TO 
COCONUT CROPS 

d'he Chairman said that this item stood in the name of Mr. H. L. de 
Mel who was unable to be present, Mr. De Mel would doubtless address 
the next meeting on the subject but meanwhile he desired to make a few 
remarks as to the current conception that black beetles bred largely in 
coir fibre dumps. The investigations of the scientific ofHcers of the Depart- 
ment had so far shown that the black beetles did not breed in siudi dumps. 
Leaving leafy matter lying about or burying it in shallow trem'hes might 
result in the breeding of beetles. Any such material should be buried 
deep and covered with sand, or soil not rich in humus. He read a short 
memorandum on the subject of breeding grounds of beetles. 

Mr. Warburton-Gray enquired if the Plant Pest Inspector, Kurunegala, 
had left any notes about the breeding of beetles in buried green manure 
loppings. 
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The Chairman said he was not aware of any such notes. 

Dr. Hutson said that it had been found that where the stems of the 
green manure plants were buried, breeding was likely to occur and that 
it was advisable to strip off the leaves of the plants before burying. 

Mr. Pandithesekere said that a bad infestation of beetles had occurred 
when large fibre dumps had been present but when these had been buried, 
the in Testation ceased. 

Mr. C. A. M. de Silva supported the view that the beetles bred in 
coir fibre dumps. He further added that he did not believe in the burial 
of green ('oconut leaves, but when calcium cyanamide and ephos phosphate 
had been added breeding was not found to occur. 

Mr. VV\arburton-( Iray said that the beetles did not breed in fibre dumps. 

Dr. Hutson said he had recently inspected about ten large fibre dumps in 
the Madarnpe district and he definitely asserted that the black beetles were 
fiot breeding in these dumps. It was possible that a few beetles might 
sometimes brec*d on the edges of the dumps, ('ockchafer grubs were als(^ 
som(‘times mistaken for the grubs of the black beetle. 

'I'lie Chairman said he wished to <1isp(‘l the idea that tlie bUiek beetle 
bred in these fibre dumps, 'fhe investigations of the scientific otfu'ers of 
the Department showed that this was not ordinarily the case. 1'hc prese ice 
of beetles should not b(‘ taken as evidence that they had bred in eoir fibre 
dumps. 

Mr. A. M. de Silva pressed for a more rig-oroiis enforcement of 
the Plant Pest Ordinance in respec't of th(‘ breeding grounds of black 
beetles. 

'fhe Chairman said that if essential, the Ordinanee would be rigorously 
enforced but lie preferred methods which aimed at the ediK'ation and ins- 
truction of coconut growers. 

Mr. Pandithesekere said that where road sweepings were )mri(‘d beetle's 
were always found but they were not found in buried coconut husks. 

AGENDA ITEM 7. COTTON CULTIVATION IN 
ANURADHAPURA AND THE WANNI HATH PATHU AND 
THE EXTENSION OF COTTON CULTIVATION 
IN THE DRY ZONE 

In the absence of Mr. De Mel, the discussion on this subject was 
postponed till the next meeting. 

Mr. Drieberg read two extracts from the ‘press whiedi tended to 
(Teate the impression that cotton cultivation could be successfully carried 
on in the wet zone and suggested that such an impression sliould be 
counteracted. 

The Chairman said that he took it that only the growing of cotton 
on a very small scale was referred to and he did not think there was any 
need to interfere. 

AGENDA ITEM 9. DISEASE OF TEA IN NYASALAND 

'fhe Chairman said that this question had first been brought up by 
tiu* American Consul as a result of a report by the American 'IVade Com- 
missioner in Nyasaland. A copy of this report had been sent to Mr. Leach, 
the Mycologist in Nyasaland, who reported that unnecessary importance 
had been given to the matter by the American Trade Commissioner and 
that there w^as no cause for alarm. The Mycolog*ist was of the opinion 
that the disease alluded to existed in Ceylon but was not of any great 
importance. 
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Mr. Bertus gave a description of the disease which had already been 
described as witches broom disease. 

Dr. (iadd said that the identiheation of a disease from a descriplioii, 
particularly a description by a layman, was always difficult. lUitler had 
described the disease in Nyasaland and had thought that it probably existed 
m the east but it had been confused with Diplodiii. Dr. (iadd agreed that 
the disease existed in Ceylon but not that it was confused with Diplodia, 
I he disease must be included among the group of diseases known as witches 
broom disease. Park had first described witches broom disease but stated 
that it did not spread. The American Trade Commissioner had described 
a yellowing ol the leaves. Dr. (kidd said there was a type which spread 
but that one was not ass(x:iated with a yellowing of the leaves. Another 
type had been described by him as Chlorosis and this type of the disease did 
not spread. 

At the conclusion of the business on the agenda, the Chairman brought 
up for discussion the question of the number of meetings to he held annually. 
After some discussion, Mr. Coombe voiced the opinion that the shortage 
of subject lor the ag-enda had been mainly due to the hard times through 
which they were passing. He thought that the good attendance and lively 
interest shown in the <lay’s proceedings indicated that the (\mimittee was 
very much alive and he deprtTated any suggestion of a reduction in the 
number of m(‘etings. If agenda was lacking meetings could be postponed. 

This view met with the approval of the meeting and the suggestion 
to recjuest th(‘ amendment of the Ordinanc'e with a view to *ii reduction in 
the number of meetings to he held annually was dropped. 

Mr. C. A. M. de Silva suggested that the rule bv which a member 
vacated his seat, if he failed to attend half the meetings held in a year, 
should he enforced. 

Ihe (pieslion of tea experimentation at i^‘rade^^iya was tluai disi‘usse<I. 

Mr. Foote suggested the appointment of a small C'ommittee to disi uss 
the matter with the ojla'crs of the Vva Research Institute. fhe (.’hairman 
asked Dr. Norris lor his views on this suggestion. 

Dr. Norris said that he was not aware that the matter was to he 
brought up and he would prefer to express an t)pinion at a later date. 

U was dcH'ided that the matter should he brought up at the next 
meeting. 

'I’he (juestion of tea tortrix returns was then discusse<l. 

Mr. J. W’, Ferguson (onsidered that the present mild incidence of tea 
tortrix was largely due to the collection of egg masses which had had a 
good efl'ect. He said * that the collection undoubtedy increased the ( ost 
of plucking and with the present desire for economy there was considerable 
reluctance to continue collection. He considered however that the discon- 
tinuance of the measures in force would be very poor economy and strongly 
advocated maintaining the present arrangement. 

The Chairman hoped that the ventilation of the matter might result 
in greater interest in the collection of egg masses and regular forwarding 
of returns. 

The meeting then terminated. 

T. H. HOLLAND, 
Ser'retary, 

Estate Products Committee. 
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TEA RESEARCH INSTITUTE 

MINUTES OF LAST BOARD MEETING 

Minutes of a meeting of the Board of the Tea Research Institute, held 
at the (i.O.H,, Colombo, on January 29th, 1931. 

Prescni : Mr. R. G. Coombe (Chairman), Hon. the Colonial Treasurer, 
the Director of Agriculture, Hon. Mr. D. S. Senanayake, Mr. A. G. 
Haynham (Chairman, P.A. of CeykMi), Major J. W. Oldiield, Major 
H. Scoble Nicholson, Messrs. J. D, Finch Noyes, John Horsfall, T. B. 
Panabokke, R. R. Miiras (Assistant Secretary), A. W. L. Turner 
(Secretary), and by invitation Dr. R. V. Norris (Director, T.R.I.), and 
Mr. J. Carson-Parker (Chairman, Uva P.A.). Messrs. F. F. Roe and 
Jas. Fofbes (Jnr.), were unable to.be present. 

Before proceeding with the business of the meeting, the Chairman 
relerred to the death of Mr. A. O. Whiting, who was Secretary of the 
Ceylon Association in London and had done a great deal of work on 
behalf of the Institute. A vote of condolence was recorded. 

Minutes of the meeting of the Board of the Tea Research Institute 
of Ceylon, held on CX'tober 1st, 1930, and of the joint meeting of the 
b inance sub-Committee, Estate sub-Committec and Experimental sub-Com- 
mittee held on November 22nd, 1930, were taken as read and confirmed. 

The Chairman explained that the statement of accounts as at December 
31st, 1930, which had been sent to all members of the Board on January 
24th, 1931, was not the final statement for the year, a supplementary 
acA:ount would therefore be issued later. 

It was decided that depreciation account be opened forthwith and an 
annual allowance of 10 per cent, on machinery and 5 per cent, on buildings 
credited thereto. The accounts were passed without further comment. 

The Chairman announced that the increase in Tea Cess was published 
in the Government Gazette on November 14th, 1930. 

After discussion and some amendments, the estimates for 1931 were 
unanimously approved by the Board, 

It was decided that the new Government rates should apply to the 
travelling expenses of members of tlie Board arxl Scientific Staff from 
January 1st, 1931. 

Votes of thanks to Messrs. G. R. Whitby and D. S. Cameron for 
their services as members of the Board w^cre "recorded. 

The Chairman announced that the new laboratories at St. Cmimbs 
Estate were occupied by the staff on December 15th, 1930. 

The Chairman announced that 4 each of the bungalows for the members 
of the senior and junior scientific staff were now being occupied. A 
further two junior bungalows would be shortly completed and ready for 
occupation. 

TEAS FOR THE LONDON MARKET 

Referring to the resolution passed at the last meeting, the Chairman 
said that the samples of teas had been sent to London. These had been 
submitted to nine London firms for valuation and report. Very satisfac- 
tory reports had recently been received, indicating that the "teas were 
suitable for the home trade requirements. 
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SCIENTIFIC STAFF 

The Board confirmed the increment due to the Entomologist as from 
the 9th December, 1930, which had been sanctioned by the Chairman. 
Reported that Dr. Evans’ leave would take effect as from the 11th March, 
1931. An application from Dr. Dadd for three months’ vacation leav(‘ 
from Ceylon on urgent personal affairs was sanctioned, 'rhe Agricultural 
Chemist’s application lor 9^- months’ leave from the 30th December, 1931, 
was sanctioned. 

The following appointments were announced : Rescart'h Assistant, 
Agricultural Division, Mr. C. A. de Silva; Field Assistant to the Agri- 
cultural Chemist, Mr. M. Piyasena; Junior Assistant, Department of 
Physiology, Mr. O. J. Wclaratne. 

On the proposal of the Colonial Treasurer the amended rules for the 
Provident Fund for the subordinate staff were adopted. 

The Chairman explained that at present there was a Finance sub-Com- 
mittee, an Experimental sub-Committee, and an Estate sub-Committee. 

He suggested that the Experimental and Estate sub-Committces 
should be amalgamated and designated the Experimental and Estate sul)- 
Committee. 1'his was agreed to. 

The following were elected to serve on these sub-Committces : 

Finance sub-Committee : 'fhe Chairman, T.R.I., Chairman P.A. of 
Ceylon, Chairman, C.E.P.A., and Director, T.R.I. 

Experimental and Estate sub-Committee: The Chairman, T.R.I., 
Director, T.R.I., Agricultural Chemist, T.R.I., Visiting Agent, the Supe- 
rintendent of St. Coombs, Messrs. John Ho»rsfall and Huntley Wilkinson. 

I'hc Chairman reported that as a result of reports received of the 
marked iiK'rease of Nettle (irub in the Passara district he had visited the 
estate, where the pest was most prevalent, with the Director and the 
Mycologist. As a rejiult of this visit he considered it imperative that 
further arrangements should, if possible, be made to cope with the pest. 

The Director mentioned that though the estate referred to by the 
Chairman had provided a bungalow for Mr. Austin, it was not big enough 
if the work were to continue for any length of time. Further accommoda- 
tion would be required for the laboratory and insectory and also for the 
additional staff it w^as hoped to provide for this work. These additions 
would be capital expenditure and it was a question whether the Institute 
should bear the cost. 

The Chairman proposed that the Institute should not undertake any 
capital expenditure with reference to this and similar investigations but 
would be quite willing to provide the necessary scientific staff. This was 
agreed to. 

The Chairman stated that he had been informed that Dr. Snyder 
from the U.S.A., had been engaged to investigate Termites in India. He 
considered that an effort should be made to get Dr. Snyder to visit Ceylon 
officially as well. 

It was decided to circulate the papers in this connexion to the members 
of the Board for their views thereon. 
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COMMISSION ON PADDY CULTIVATION 

MINUTES OF THE FIRST MEETING HELD ON 
MARCH 18TH, 1931 

1. A meeting ol the Commission was held in Committee Room No. S 
in the Council Chamber, Colombo, on Wednesday, March 18th, at 10 a.m. 

"rile following members were present : The Hoiii Dr. W. Young-man, 
Director of Agriculture (Chairman), Hon. Sir H. M. Fernando, Hon. 
Messrs. D. H. Kotalawala, K. R. rambimuttu, H. R. Freeman, (i. IC 
Madawela, the Director of Irrigation, Messrs. A. L. J. Croos Da Brera, 
H. I.. de Mel, C. Drieberg, L. Lord, J. H. Meedeniya, 1'. B. l\'mabokke, 
R. C'. Proctor, J. C. Rat watte, I-. M(T). Robison, M tidal iyar W'. A. 
Samarasinghc, the Divisional Irrigation Fngineor, W.D., the Registrar, 
Co-operative Ch'edit Societies, with Mr. J. C. Driiberg* (Secretary) in 
attendance. 

'The following members were unavoidably prevented from attending 
the meeting: Hon. Messrs. K. Balasingham and \V. A. de Silva, Sir 
Stewart Schneider, Messrs. A. W. Winter and K. Kanagasabai. 

2. In his opening remarks, the C'hairrnan drew attention to the purpose 
of the Commission, namely to make recommendations to assist the 
paddy industry and to improve the ciuiditions under which it was carried 
c>n, and said that it would be competent for the Commission to advise on 
any means to eiVect these ends. Certain terms of reference for this purpose 
were given them. 

'I'he Chairman suggested the formation of four Sub-Committees as 
indicated in the terms of reference, the membership of eai'h being 7 with 
the Chairman as an ex-officio member of all the ' Sub-('ommittees. 'Mr 
S ecretary would be at the disposal of any of the Chairmen at any time. 

l^ach Sub-Committee would select it«s own C'hairman, with a view to 
keepings the several Sub-Committees up to strength and in order that it 
may be possible for any members whose services would be helpful on 
more than one Sub-Committee to serve in another group, the C'hairman 
suggested he be empowered to add two additional members to each sub- 
committee as necessity arose. 

At the conclusion of their duty the Sub-Com;nittees would report to 
the General Commission which would decide in full meeting upon the 
points presented by each. 

'J'he desirability of arriving at conclusions in a reasonable time was 
stressed, and the Chairman further drew attention to the necessity of 
indicating some order of importance in which the findings of the Commis- 
sion should be taken up. 

3. After discussion it was agreed that : 

(1) Communications and transport should be linked to irrigation and 
drainage ; 

(2) Village irrigation works should not be separated from major 
irrigation works, inasmuch as they all formed one system ; 

(3) That credit and marketing should go together with tenancy 
conditions ; 

(4) "rhe number of Sub-Cx)mmitlees should be reduced to three. 
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To a sug'g^estion that item 6 of the terms of reference was a small 
one, the Chairman said that the importance of rural education would be 
seen at the end when the recommendations of the Sub-Committees were 
bcinf^ considered in lull Commission, as it was through this means that 
many ol the ideas in the conclusions could possibly be ^iven effe<‘: to. 

Proposed by Mr. Rat watte and seconded by Mr. Madawela that three 
Sub-Committees be lormed, dealing respectively with items 1, 2 and 4; 
items 3 and 5 ; and item 6. — Unanimously carried. 

1 he iollowin^' proposals were unanimously agreed to by tlie meeting : 

(1) I hat the Sub-(/ommittees shouhl, in the first instance, consist ol 
8 members ; 

(2) 1 hat the Chairman should be a member of all the Sub-C'onimittees ; 

(3) I hat the Chairman he empowered to nominate two members to 
any Sub-Committee, if necessary ; 

(4) 4'hat the C'hairrnen of Sub-Committees would best be imodicial 
members. 

4. W'ith regard to the suggestion that, travelling should be ('urtailed 
as much as possible, the Chairman said that the point would he borne 
in mind, but it should be left, to the sense of the Suh-C'ommittees. 

Sir Marcus h'ernando eiKjuired whether the question of malaria in 
the paddy-growing- districts would not be considered, and agreed to abide 
by the suggestion of the Chairman that it be dealt with at the end by the 
full C'ommission under general recommendations necessary to assist the 
paddy industry. 

Any other general matters such as customs and measures which acted 
oppressively on cultivators, raised by Mr. Proc'tor, would be dealt with in 
like manner. 

Mudaliyar Samarasinghe raised the question of th(‘ economic aspect 
of padtly cultivation, ^and was assured by llu‘ Chairman that it would 
l)e considered by the Sub-Committee on credit and marketing and not be 
lost sight of by the Commission as a whole. 

5. 'File formation of the Sub-C'ommittees was next dealt with 1)\ 
rnembers stating on which Sub-C'ommittee each desirt'd to serve. Of the 
tnembers present 8 expressed willingness to serve on vSub-C'ommit tee A, 7 
on .Sub-C'ommittee I^, and 3 on Sub-C'ommittee C\ Of the absent members, 
Sir Stewart Schneider was plat ed on Sub-C'ommitlee B, and Mr. W'. A. de 
Silva on Sub-C\>mmittee C. 

The Chairman stated that he would <leal with the cases of Messrs. 
Halasinghani, Winter and Kanagasabai. 

To complete Sub-C\mimittee (' the meeting was requested to select 
4 members from amongst those present, and Sir Marcus Fernando, 
Mr. Proctor, Mr. Meedeniya and Mr. Freeman, being proposed and 
seconded, were accordingly appointed. At this stage the composition of 
Sub-Committees was as follow s : 

Suh-Commiiiee A — dealing- with Irrigation and Drainage, ( om- 
inimimtions and Transport, — 'Fhe Director of Irrigation, the Divi- 
sional Irrigation Engineer, Hon. Messrs. Madawela, Tambimuttu, 
Freeman, Mudaliyar Samarasingdie, Messrs. Panabokke, Proctor, the 
CJhairman. 

Suh •‘Committee B — dealing with Tenancy, Credit and Marketing : 
The Registrar, Co-operative Societies, Messrs. Lord, Croos Da Brera, 
Sir H. M. Fernando, Hon. Mr. Kolalawala, Messrs. Ratw^atle, Mee- 
deniya, Sir Stewart Schneider, the Chairman. 
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Sub-Committee C — dealing with Rural Education. — Messrs. Robi- 
son, Drieberg, de Mel, Hon. Mr. W. A. de Silva, Sir H. M. Fernando, 

Messrs, Proctor, Meedeniya, Hon. Mr. Freeman, the Chairman. 

6. It was agreed that : 

(1) The election of Chairmen be left to the respective Sub- 
Committees ; 

(2) A meeting of each Sub-Committee be held before the elections 
to the New State Council took place. 

7. The Chairman said that it would not be necessary to fix a date 
on which the Sub-Committees should present their reports but that if delay 
occurred the attention of the Commission would be drawn to it. 

It was not considered necessary to decide upon a quorum for Sub- 
Committees, but this point was to be borne in mind by them. 

To a question by Mr. Tambimuttu, the Chairman stated that meetings 
of the full Commission would be held whenever necessary while the Sub- 
committees were proceeding v/ith their work. 

In regard to literature, the Chairman requested members to commu- 
nicate with the Secretary, whose special duty it would be to obtain all 
necessary documents. In this connection Sir Marcus Fernando drew 
attention to the scheme of vernacular agricultural education issued by a 
Committee in 1911 or 1912. 

The following dates were fixed for meetings of the Sub-Committees : 

Sub-Committee A on Friday 10th April at 11 a.m. ; 

Sub-Committee C ,, ,, ,, ,, ,, 2-30 p.m. ; 

Sub-Committee B ,, ,, 17th April at 11 a.m. 

J. C. DRIEBERG, 
Secretary, 

Commission on Paddy Cultivation. 

Peradeniya, 

25th March, 1931. 
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DEPARTMENTAL NOTES 

PROGRESS REPORT OF THE EXPERIMENT 
STATION, PERADENIYA 

FOR THE MONTHS OF JANUARY AND 
FEBRUARY, 1931 

TEA 

I N the report for September and October, 1930, a summary of the 
future plans of the station was given. It was stated that at the 
conclusion of the trial of Indigo f era endecaphylla at the end of 
September, 1931, it was proposed to divide the tea area into two 
fields. As all the plots used in the above trial are included in the 
future held No. 1, and as no experiment is in progress in the plots which 
comprise held No. 2, the plucking of the latter plots as one held w^as started 
from January Isl, 1931. Owing to shortage of funds there is no immediate 
prospect of progress in the work of holing and planting up the strips which 
now divide the existing plots- 

A further thinning oiit of Alhizzias was carried out in plot 150. One 
more thinning will be necessary in a year or two. 

During the drought in February the poor appearance of tea in the half- 
acre tea plot under Alhizzia cliinensis (stipulata)^ which was affording a 
negligible shade at the time, compared with adjacent tea under a much 
denser shade of Gliricidia was the subject of comment. This is a subject 
fully discussed in Section II of Manual of Green Manuring w'hich is awaiting 
publication. 

RUBBER 

The tapping experiments in the Hill-top and Hill-side rubber were brought 
to a conclusion on December 31st, 1930. A final report on these experi- 
ments will be included in the next reix>rt. For the time being tapping has 
been stopped in both blocks in order to release labour for the other essen- 
tial work to ccmipensate for the reduction in the labour force rendered 
necessary by the reduction in funds allocated to the station. 

In Idiots 151 to 154, where the rubber is to be eradicated after September, 
1931, to make way for citrus, a new tapping to death experiment has been 
decided upon to run from April 1st to September 30th, 1931. This experi- 
ment is designed to clear up doubt as to the cause of the rapid drying up 
of cuts which has occurred in the rejuvenation experiment now in progress. 
There are 364 trees available and 91 trees will be allotted to each of the 
following treatments : 

1. Alternate day tapping on one cut on the half circumference (control). 

Bark consumption 3 inches for 6 months. 

2. Daily tapping on two cuts to the wood. Cuts one above the 
other. Bark consumption 6 inches for 6 months. 

3. Alternate day tapping on two cuts to the wood. Cuts one above 
the other. Bark consumption 3 inches for 6 months. 

4. Daily tapping on two cuts — ordinary tapping, not to the wood. 

Cuts one above the other. Bark consumption 6 inches for 6 months. 
Tapping tasks to be changed round monthly. 
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CACAO 

A larj^e nunibft* o( cacao trees have died duriiig^ the past year. It is 
thou^^ht that the advajiced age of this cacao may be partly responsible, but 
the immediate cause can usually be traced to bark canker which was very 
biid last year. 'Fhis old cacao is overcrowded, and the fact that owing t:t) 
pressure of other work no pruning beyond the removal of dead wood was 
undertaken in 1980 has possibly resulted in increased disease incidence. 
A considerable amount of labour has been employed in the period under review 
in digging out and cutting up these dead trees as well as in cutting up 
dadaps blown down in the recent strong winds. 

At the conclusion of tlie present cacao manurial experiment at the end of 
March, 1981 it is proposed to simplify the org-anisation of the cacao areas 
by dividing them into ten blocks in place of the numerous existing plots. 
'I'his scheme is detailed below : 


M umber of old plots. 

1, 2, 8, 4, 5, 6, 7, 8, 9, 10, Tundu A 

107, 108, 109, no. 111, 94, 95 

112, 118, 114, 115, 116 

117, 101, 100, 99, 98 

140 H 

119 

“H” tacao 

88, 89, 90 91, 92, 98 

rundu H 

134 


Names of new blocks. 

C'atlle shed block 
CcMitre block 
Muniandy block 
Hillside cacao block 
l emple block 
Ollice block 
c’acao 

8'otadeniya block 
l uiulu H bloc k 
Saibo’s block 


The Ibllowing scheme of pruning is proposed lor 1981 and Idllowing 
's : 

1. In the centre block the trees are to be heavily pollarded. The 

<ladap shade will not be lopped this year in order to minimise loss 

from exposure of branches to the sun. Kach tree will be treated 
on its own merits. A certain amount of thinning of cacao trees will 
also be done in this bhx'k. The above treatment will not take 
place before April 1st, at the termination of the cacao manurial 
experiment. 

2. In the Hillside cacao block a gradual rejuvenation of the trees 

by allowing selected suckers to grow up is to be undertaken. The 

procedure this year will be as follows : 

(a) If the tree has one old stem and two young stems (grown up 
suckers), the old stems will be cut down and another sucker 
left to grow up so as to have three new stems, 

(b) If there are two old stems and one young stem, one of the 
old stems will be cut down and a sucker allowed to grow in 
its place- 

(c) If there are three old stems, one will be cut down and a 
sucker allowed to grow in its place, 

(d) If there are more than three old stems all except two >yill be 
cut down and one sucker will be allowed to grow. 
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3. All the other blocks will receive the same style of pruning- as 
has been carried out in recent years, but slightly more drastic 
because no pruning beyond the removal of dead wood was clone last 
year and the trees are now undoubtedly too dense. These blocks 
will act as (ontrols for treatments 1 and 2. 

It is proposed to record the yields and proportion of good and black 
cacao from these three treatments graphically over a number of years. 

FODDER GRASSES 

Four swampy paddy plots in the Panchikawatte fields have been drained 
with a view to planting up with (hiinea grass during the next rains. When 
these plots are planted, about half the area of the old Panchikawatte paddy 
fields u ill be under fodder grasses. 

TUNG OIL 

In the block dcwoled to Alentites montana in the Terraced Valley addi- 
tional holes have be;en dug between the existing holes which, having been 
originally planted with Hyduocarpus whifriiHana^ are spaced 25 feet from 
eac'h other in the terraces. In addition, some new terraces have b<‘en dug, and 
there are now suflicient holes to accommodat(‘ the p’ants which are coming 
on in pots, (lermination of Aletirites nioutiwa st‘ed has been fonnd to take 
from 6 weeks to two months but thereafter the plants have* made vigorous 
and hc*allliy growth. 

'fhe bloc'k den’oted to Alcinitcs is still (apable of fiirlluu' extension as 
plants ben’orne available. 

GENERAL 

The 'famil Sc hool which was formerly held in pari of the impic'ment 
shed has been re-opened in the old rubber room, whic h has bc'cn c'l<*arc*d and 
c:onverted to this purpose. A nenv tt‘a('hc*r has been apjiointed and atten- 
danc'c is good. 

THE IRIYAGAMA DIVISION 

A new area (area 4) has been laid out on the* plan. It will c'ontain 
eleven elemes with H2 as control as usual, 'fhe trc*es growing in the land 
to be used for this area have been uprooted and the holes re-dug. Hudwood 
of the eleven clones for this area is available in the nurseries. 

.\ small block of 136 trees which lies to the south of area 1, and whic'h 
is cut off by a road and therefore could not be included in a fresh area, 
was budded in the field with IMT 23 at the end of December; spare plants 
were budded in the nursery. It was not thought that the lime was a good 
one for budding and the pen:entage of success obtained in the field was 
very low. Fair success was obtained in the nursery. As plenty of hudwood 
was available failures in the field were re-rubbed at once. Any further 
failures will be rejilaced by budded stumps fre^m the nursery about April. 

In the November-December repoft figures are given of the number of 
stumps in each clone of area 3 of which the buds had shot exactly five 
months after original budding. It was stated in that report that two clones 
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had not yet completed the five months period and for easy comparison the 
figures for all the clones are here given : 


Clone- 


Heneratgoda 

2 


401 


439 

> > 

203 

1) 

47 

>> 

24 

Udapola 

24 

Milleniya 

162 

Hillcroft 

34 


Percentage of buds shot five 
months after original budding. 
64*6 
31-3 
83*0 
81*5 
68*4 
73*5 
580 
500 
75*0 


Weather conditions were very similar for each clone and the large 
differences found indicate the possibility of quick shooting being a clonal 
characteristic. 


In the nursery budding for area 2 where in each clone half the buds 
were put on to their owm stocks and half on to ordinary mixed stocks no 
significant difference was found in the number of successes obtained. The 
percentage on own stocks was 92*7 and on mixed stcx'ks 88*6. Measure- 
ments of the young budded trees at a later stage may reveal a difference in 
growth. 

During the drought in February all plants in areas 2 and 7 and all 
supplies in area 3 were lightly forked round and mulched whh green material. 

A few casualties have occurred in areas 2 and 7. 


In area 6 (the earliest planted area of foreign clones) at prf*sent every 
hole contains a growing tree. 


T. H. HOLLAND, 
Manager, 

Experiment Station, 
Peradeniya. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 31st MARCH. 1931 


Province, 8cc. 

Disease 

No. of 
Cases up 
to Date 
since 
Jnn. 1st 
1931 

Fresh 

Cases 

Reco- 

veries 

“37 

203 

155 

M) 

JZ 

s 

Q 

107“ 

2 

Bal- 

ance 

HI 

No. 

Shot 

1 

Western 

Kinclerpest 

Foot-and-mouth disease 
Anthrax 

Kabies (Dogs) 
Piroplasmosis 

173 

216 

2* 

66 

167 

1 

9 

1 

2 

Colombo 

Municipality 

1 

Kinderpest 

Foot-and-mouth disease 
Anthrax (Sheep & Goats) 
Rabies 

Haemorrhagic 

Septicaemia 
Black Quarter 

Hovine Tuberculosis 

193 

9 

2 

45 

2 

“ 

*6 

9 

32 

2 

Cattle Quarantine 
Station 

Rinderpest 

Foot-and-mouth disease | 
Anthrax 

79 

25 

... 

79 

... 

... 

Central 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

14 

*6 

1032 

••• 

14 

... 

... 

6 

Southern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

28 

870 

5 

157 

: 

Northern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Black Quarter 

Rabies ( Dogs) 

|kree 






Eastern 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

FREE 

/ 





North-Western 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Pleuro- Pneumonia 

(in Goats) 

~3955“ 

Tm~ 


3361 “ 

~54" 

466 

North-Centra) 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

1899 

471 

"24r“ 

1569 

81 

8 

Uva 

Rinderpest 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

1 

... 

i 

... 

• •• 


Sabaragamuwa 

Rinderpest 

Foot-and-mouth disease 
Anthrax 
j Rabies (Dogs) 
Piroplasmosis 
Haemerrbagic 

Septicaemia 

1 

1 

5 

... 

1 

5 


1 


* 1 case in a cow. 


G. V. S. Office, 

Colombo. 10th April, 1931. G. W. STUEGES§, 

Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 


MARCH, 193t 



j Temperature 

Humidity 

0 

1 Rainfall 

— 

station 

c 

C 2 

! 5.S 

Dif- 

ference 

from 

Average 

c i 

ni c 

Dif- 

ference 

from 

AveraKC 

s 

Night (from 
Minimum) 

Amount 

Cloud 

Amount 

pH II, 

-1" 

a;* 

Difference 

from 

Average 


o 

o 

o 

o 

fo 

1 , , 


Inches 

1 

i 

Inches 

Colombo 

894 

+ 1*4 

750 

+ 16 

69 

93 

47 

r86 

9 i 

- 2'86 

Piiltalam 

yri 

+ 23 

732 

+ 0-8 

67 

93 

22 

376 

4 

+ 0 59 

Mannar 

9V7 

+ 17 

74'5 

, -02j 

63 

90 

r4 

0 

0 

- r48 

Jaffna 

89 4 

+ 17 ; 

74'9 

-12 

68 

90 

3-61 

0'45 

1 

- 072 

Trincomalee • 

— 

— 

— 



— 

— 

— 

— 

— 

Batticaloa 

857 

+ 03 

75’2, 

+ n 

76 

93 

5’1 

3-55 

6 

+ 0 41 

Hambantota - 

88‘4 

+ 2*1 

747 

+ 17 

68 

88 

37 

073 

3 

- 275 

Galle 

88 6 

j +2-6 

75 5 

+ 07 

72 

88 

46 

2 05 

9 

- 2 69 

Ratnapura 

93’8 

1 +37 

73 0 

-07 

67 

93 

29 

5 95 

18 

- 3 05 

A^pura 

93 7 

+ 28 

729 

+ 1 3 

56 

83 

59 

179 

3 

- 157 

Kurunegala 

95 9 

+ 3’0 

730 

+ 11 

54 

90 

4 9 

1 71 

4 

-3 53 

Kandy 

90‘0 

+ 32 

69 5 

+ 17 

66 

87 

3'4 

4’82 

8 

+ 0 63 

Badulla 

83-0 

+ 0 6 I 

65*1 

+ r6i 

72 

97 

40 

2-17 

7 

- 270 

Diyatalawa - 

79'2 

+ 29 

587 

+ 07 j 

60 

: 85 

47 

3 88 

5 

i - 0 49 

Hakgala 

752 

+ rs 

537 

+ 1 7 

66 

' 82 

3 ’8 

60! 

4 

; + 045 

NTJiya 

7 2 ‘3 

+ 1‘3 

45*5 

-OM 

63 

i 93 

3‘8 

3 10 

4 

! 071 

1 


At the great majority of stations the rainfall of March was deliiient, 
a fjict which was emphasised by cumulative effect after a dry February. 
Such rain as did occur fell chiefly between the 5th and 14th, and was 
larg-ely of the local thunderstorm type, while hail was reported on the 9tli 
south-west of Ratnapura, in the Kukul Korale. 

1'he areas in which the total for the month were above 5 inc'hes com- 
prised Sabaragfamuw'a and extended southward to include the extreme 
south of the W.P., and most of the western half of the S.P. It also 
extended eastward to include most of Dimbula and Dickoya and thence 
along- the southern limit of the hills to Koslanda and P<x)nag-alla. 'fhe 
highest totals wrre at Geekiyanakanda and West Hapiilale, eat^h of which 
reported 12'73 inches. Comparatively few stations passed their average, 
those that did so being chiefly in the south-west quarter of the C.P. and 
in the S.P., though there were a few^ in the N.W.P, 

The smallness of the averages prevented any great deficits in the north 
and east, but several stations in the N.P., N.C.P., and northern part of 
the F.F\ recorded no rain at all, and hence were in deficit bv the amount 
of their averages. 

As wdll be seen in the table above, temperatures wTre pretty consistentlv 
above average. 

1'he duration of bright sunshine was appreciably above average, wdiile 
humidity and amount of cloud w'cre both in deficit. 

A. J. BAMFORD, 
Superintendent. Observatory. 
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Tropical Agriculturist 

May 1931 

EDITORIAL 

REPORT OF THE COMMITTEE ON 
SOIL EROSION 

T he Report of the Soil Erosion Committee has been in 
the hands of the public for some three months. Every- 
one interested in the agriculture of the Island has now 
had time to make himself acquainted with the situation 
as presented by the Committee. The problem now is very 
largely a personal one. What is each individual concerned in 
any way with the terrible state of affairs shown in the Report 
going himself to do.^ To prevent a continuation of such things 
as have been going on in the past is the plain duty of all con- 
cerned. The Committee has taken what seems to many to be 
very optimistic ideas of the powers of education. It thinks, that 
educative methods should be tried for a period of five or seven 
years before compulsion by legislation should be considered. 
^^IVithout deprcaititif^ the enorvious significance, of internal damage to the 
Island as a 7irkftlc the (\mimittee has decided that, until the possibilihes 
of propaganda, persuasion, and example have been exhausted, it is 
not desirable to recommend Government interference with private 
property. The Committee considers, however, that after educative methods 
have been tried for a limited period, say five years, or if the preslent 
depression continues, seven years, the subject shotdd be brought up for 
review on the understanding that, if conditions are still unsatisfactory , 
compulsion by means of legislation shotdd be further considered/' 
Unfortunately educative methods do not by themselves always 
prove sufficient to enforce amongst men the control of plant pests 
and animal and human diseases of a virulent, and even infectious, 
type, and it is difficult to see why they should be expected to do 
BO in this problem of soil erosion. The difficulty is all the more 



262 


so in that the dread of being oneself the subject of infection in the 
case of disease has itself an educative influence of a salutary 
nature. Fear as an educational method is a very powerful one 
in the human mind although perhaps not recommended by 
present-day psychologists. In the case of soil erosion no such 
educational influence is by itself to be looked for but rather the 
reverse, for soil erosion is often the result of the encouragement 
of hoped-for sordid gain. Everything that is best in human 
nature is therefore needed to encourage us to consider this 
problem from the standpoint of the Island’s good. If the good 
sense of the planting community can be brought to cry, in 
large measure, a halt to soil erosion, it will greatly redound to its 
credit. It is to be hoped that all Planting Associations will give 
the fullest consideration to this Report by discussion at their 
meetings and precept on their estates. Every planter should 
consider it his duty to make himself thoroughly acquainted with 
it. The greate.st assistance could come from Planters’ Associa- 
tions if they would constitute themselves as vigilance committees 
and call the attention of any erring members to soil erosion on 
their lands. The Report is circulated to all field officers of the 
Agricultural Department and their attention called to the neces- 
sity to do what they can to educate and direct the small-holder 
along lines of soil conservation. It is to be hoped that these 
and many other educative means may bear fruit, but they can 
only do so if the immensity and importance of the problem be 
realised and grappled with by all concerned. Let us see to it 
that this is the case. 
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A MANURIAL EXPERIMENT WITH CACAO 


T. H. HOLLAND, DIP. AGRIC. (WYE), 
MANAGER, EXPERIMENT STATION, PERADENIYA 


A CACAO manurial experiment at Peradeniya was 
brought to a conclusion on March 31st, 1931. 

The plan of the experiment was as follows: 
Sixteen plots of approximately one acre each were 
used, and these were divided into four groups of four plots each, 
each group containing one plot of each treatment. Each plot 
was given a letter denoting the treatment, followed by the perma- 
nent number of the plot. The four treatments were: 

A plots 250 lb. Superphosphate jH‘r plot per annum. 

B ,, 100 lb. Muriate of Potash per plot per annum. 

C ,, 250 lb. Superf)hos[)hate and 100 lb. Muriate of 

Potash per plot per annum. 

D ,, (Control). No manures, but the same cultural 
treatment as the manured plots. 

All manures were applied in the month of January each year 
and were lightly forked in with mamoty forks. The D plots 
received a similar light forking .at the same time. 

In each group the control plot (D plot) was not selected by 
randomisation but the plot which had given the highest average 
yield over the four ye.irs prior to the first application of the 
manures was taken. 


Records were maintained of the wet weights of good and 
black c.vcao in each plot and these figures were converted into 
good dry and black dry weights at 3H ])er cent and 21 per cent 
respectively; these figures being the actual average out-turn in 
each grade over a period of six years. Conclusions were to be 
based on the aver.age annual yields of the A, B, and C plots 
relative to the D plots without manures during the four cacao 
years 1923-24, 1924-25, 1925-26, and 1926-27, compared with 
the average annual yields of the A, B, and C plots relative to the 
D plots w'ith manuring in the four cacao years 1927-28, 1928-29, 
1929-30, and 1930-31 . In other words, since the D plots were in 
each group the highest yielders in the first period it was intended 
to see whether the lead of the D plots over the A, B, and C plots 
was reduced by manuring the latter. In addition to yields, the 
intention was to study the effect of manuring on pod canker 
incidence by comparing the proportion which good cacao formed 
of the total crop in the two periods. 
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The total yields of good and black cacao will first be 
considered in tables I, II, and III. lo avoid presenting a 
bewildering mass of figures, only the average yield of the four 
years in each period are shown. The yields of the four plots 
(one in each group) which have received the same treatment are 
shown together. 

Table 1 


Yields of plots manured with 250 lb. of Superphosphate per acre per 
annum. 


Plot 

Average 
annual yield 
of dry cacao 
inCunmanur- 
ed period 

lb. 

Percentage 
increase or 
decrease 
over control 
plot in same 
group 

Average 
annual yield 
of dry cacao 
in manured 
period 

IK 

Percentage 
increase or 
decrease 
over control 
plot in same 
group 

i 

Difference of 
percentage 
increase or 
decrease 
over control 
iplot in 
manured 
period com- 
pared with 
unmanured 
period 

AS (Group 1) 

370 

-13*6 

35 1 

-28 0 

-14-4 

A9 ( ., 2) 

364 

-23-2 

410 

-9-3 

+ 13-9 

Alls ( ., 3) 

457 

- 6-1 

476 

-4-6 

+ 1-5 

A9/ ( „ 4) 

369 

~30-6 

511 

-34- 2 

- 3-6 

Average 

390 

-18*4 

437 

1 

o 

o 

- -6 


From these figures it would appear that although in two 
plots, A 9 and A 115, a reduction has been effected in the decrease 
over the control plot, in the other two plots, A 5 and A 91, the 
decrease has been further accentuated and. the indication is that 
the application of superphosphate has on the average failed to 
improve the position of these plots relative to the control plots. 

Table 11 


Yields of plots manured with 100 lb. Muriate of PotashI per acre per 
annum. 


Plot 

1 

Average 
annual yield 
of dry cacao 
in unmanur- 
ed period 

lb. 

Percentage 
increase or 
decrease 
over control 
plot in same 
group 

Average , 
annual yield 
of dry cacao 
in manured 
period 

lb. 

Percentage 
increase or] 
decrease 
over control 
plot in same 
group 

bifference of 
percentage 
increase or 
decrease 
over control 
plot in 
manured 
period com- 
pared with 
unmanured 
period 

B 4 (Group 1) 

387 

-136 

304 

-37-5 

-23-9 

B 95 ( M 

2) 

405 

- 14‘4 

562 

+ 24-4 

+ 38*8 

B 1 1 4 ( ft 

3) 

463 

- 49 

429 

-14-0 

- 91 

B 90 ( „ 

4) 

389 

-26’9 

470 

-39-4 

-12-5 

Average 


411 

-149 

441 

-16*6 

- 1-7 


In this case also, though a .substantial improvement has 
occurred in B 95, on the average the manured plots are left even 
further behind the control plots. 
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Table III 

Yields of plots manured with 250 lb. of Superphosphate and 100 lb. of 
Muriate of Potash per acre per annum. 


Plot 

Average 
annual yield 
of dry cacao 
ill unmanur- 
ed period 

lb. 

Percentage 
increase or 
decrease 
over control 
plot in the 
same group 

Average 
annual yield 
of dry cacao 
in unmanur- 
ed period 

lb, 

Percentage 
increase or 
decrease 
over control 
plot in same 
group 

.Difference of 
percentage 
increase or- 
decrease 
over control 
plot in 
manured 
period com- 
pared with 
unmanured 
period 

Cl 09 (Group 1) 

425 

- -7 

472 

-31 

-2 4 

C8 ( „ 2) 

422 

-10-9 

403 

-1*9 

4- 9-0 

C116 { 3) 

474 

- 26 

485 

-2-8 

- -2 

C 92 ( 4) 

472 

-11-3 

710 

-8'6 

+ 27 

Average 

448 

- 6-4 

517 

-4 1 

+ 2-3 


Once again we find that in two plot.s the yields have fallen 
.still farther behind those of the controls, while in the other two 
plots an improvement has ttiken place. On the average the 
relative yields of the [)lots have improved by 2*8 per cent. 

The exjteriment affortls no valid evidence that yields ihave 
been incretised by the a[)plication of either superphosphate, 
muriate of jtotash, or a mixture of the two. 

It is true that this percentage-increase method is not con- 
sidered a reliable one, but it is reasonable to suppose that, if the 
ap[)lication of the manures had exerted any influence, a greater 
change in the rclation.ship of the yields of the manured plots and 
those of the control |)lots would have appeared. In this connec- 
tion it is of interest to note Lock’s (•) summing up of the results 
of cacao manuring experiments carried out on the station between 
1902 and 1911. He says: “We find, therefore, that the differ- 
ences of crop which can be attributed to the action of definite 
chemical constituents are extremely slight, and it seems clear that 
the continued application of most artificial manures to a cacao soil 
like that of Peradeniya is a waste of money, under the conditions 
of this experiment.” 

The present writer made some remarks on this point in the 
Progress Report for the Station for the months of May and June, 
1930. The following is the extract referred to: 
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“The yields of dry cacao per acre for the last seven years 
have been as follows: 


Year 

Cwt. per acre of dry cacao 

Rainfall 

1923-24 

2-24 

106-42 

1924-25 

310 

103-82 

1925-26 

5-45 

87-31 

1926-27 

503 

98-11 

1927-28 

4-41 

80-33 

1928-29 

2-49 

88-95 

1929-30 

4-58 

98-71 


“From 1921 to January 1928, no manures were applied to 
the cacao. From January 1928, twelve out of the forty-one acres 
of cacao have received phosphatic and potash manures in accord- 
ance with the manorial experiment now in progress. The above 
yields tend to show that cacao yields fluctuate far more with the 
season than as the result of any manurial treatment.’’ 

To sum up it appears more than likely that there is no 
deficiency of phosphoric acid or potash in these soils and that in 
consequence the application of the manures has exerted no 
obvious effect. 

One notable point is that all the three manured plots in 
group 2 show an improvement in yield relative to the control 
plot while no plot shows an improvement in group 1, and only 
one plot each in groups 3 and 4' This is difficult to explain. 
The plots which comprise group 2 are some of the best on the 
station and there is no obvious reason why they should have 
benefited more by the ap{)lication of the manures than the plots 
in the other groups. 

It is now necessary to examine the question of disease 
incidence. The average percentages of good cacao of total crops 
in the two periods are found in table IV for all three treatments. 
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C 116 81-4 78-9 +2-5 781 83 2 - 51 

C 92 77-9 79-5 -1-4 83-6 85-0 -1 4 

Average 77-6 776 nil 80-3 81-4 -1 1 
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If the application of manures has failed to increase the total 
yield it would appear unlikely that it would result in an increase 
in the proportion of good cacao, and from the figures in table IV 
this does not in fact seem to have occurred. The relative 
position of the superphosphate plots compared with the control 
plots as regards proportion of good cacao is worse by 3 ’2 per 
cent than before manuring. The muriate of potash plots show 
a small improvement of 2T per cent but the plots which have 
received both these manures show a deterioration of IT per cent. 
There is little doubt that no influence has been exerted on the 
incidence of pod canker. 
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STANHOPEA ECORNUTA 

K. J. ALEX. SYLVA, F.R.H.S., 

ASSISTANT CURATOR, 

HENERATGODA BOTANIC GARDENS 

Stanhopea ecornuia Lem. belongs to a most beautiful though 
not very extensive genus of epiphytic Orchids of the Vanda tribe. 
With the exception of Stanhopea ^mndiflora, which is a native of 
Trinidad, the majority of these are endemic in South and 
Central America. 

The plants are pseudobulbous with broad shining deep-green 
membraneous plicate leaves. The flowers are peculiarly formed 
and of a very complex shape; the labellum and column forming 
together an exquisite cage-like structure, which narrows down- 
wards and is of a waxy consistency. The flowers are large and 
beautifully s{)Otted, and exhale a strong aromatic fragrance like 
that of Vanilla. The sepals, which all point upwards, are ear- 
like, about two inches long, concave, fleashy, and of a pleasing 
creamy-white colour. 

The plant, owing to its pendulous flower racemes, is best 
grown in a shallow wooden basket, otherwise, the free develop- 
ment of the raceme is liable to be checked and result in deformed 
blooms. I'he rooting compost, as far as possible, should be of a 
fine character; and should consist of equal parts of broken char- 
coal, bones, coconut fibre, and .sjilhagnum moss. When in active 
growth the plant should be given an ample supply of water and 
placed in a warm position though sheltered from direct sunlight. 
After the flowers are open the plant may be removed to a cooler 
position and watering reduced to once or twice a week. The 
flowers being very sensitive and delicate, care should be taken to 
avoid wetting them. 
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CONTRIBUTIONS FROM THE RUBBER 
RESEARCH SCHEME, CEYLON 

DISEASES OF RUBBER IN CEYLON, 1930 

R. K. S. MURRAY, A.R.C.SC., 
MYCOLOGIST, 

RUBBER RESEARCH SCHEME (CEYLON) 

1. INTRODUCTION 

T his article is the second of a series of annual reviews on 
the general position of Rubber diseases and pests in 
Ceylon. The object of these articles, as stated on a 
previous occasion (i), is to keep planters in touch with 
the general disease position, and to acquaint them briefly of any 
important develo{)ments during the year under review. 

2. ROOT AND COLLAR DISEASES 

As regards fungus diseases there are no new developments 
to report for 1930. The low price of rubber has unfortunately 
necessitated the curtailment of control measures against the two 
most important fungi. Fames lignosus and UsUdina zonata, and it 
is feared that considerable loss on account of these diseases may 
consequently be experienced in certain districts during the next 
few years. Every possible care to prevent the spread of root 
disease and Ustulina collar and stem rot should be taken, so that 
the necessity for the expenditure of large sums of money in the 
future may be avoided. 

Termites. — A number of instances of attack on Rubber trees 
by termites (“white-ants”) have been reported in Ceylon during 
the year. In Malaya and the Dutch East Indies Coptotermes 
gestroi has for some years been notorious as a root parasite of 
Hevea. This species, however, is not known in Ceylon, and 
until recently it was believed that none of the Ceylon termites 
were able to attack healthy Rubber trees. Unfortunately this 
view can no longer be entertained, and in the light of recent 
observations it is possible that the concern with whidh these pests 
have been regarded by the Tea planter for many years may, in 
future, be shared by the Rubber planter also. 

An account of termite attack on Hevea in Ceylon is given by 
Jepson f*) in Rubber Research Scheme Quarterly Circular Vol. 
7, Part 3. Broadly speaking there are two types of termite 
attack on Hevea: 
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(1) The termite can only gain entrance through dead or 
diseased wood such as is provided by Ustulina attack or a broken 
branch. Having thus gained entrance, however, it can attack 
and destroy healthy wood and may penetrate to the roots, thus 
causing the ultimate death of the tree. Certain species of 
Calotermes have been found attacking Hevea .stems in this way. 
Such attacks can be guarded against by the removal of dead and 
diseased branches. 

(2) The termite can gain entrance underground through a 
healthy root, and, working u[)wards, may hollow out the trunk 
and kill the tree. One species, Coptoiermes ceylonicus, has been 
found attacking Hevea in this way, though it has u.sually been 
associated with a root disease fungus. I'his is the most 
dangerous form of attack and no effective preventive measures 
can be taken. 

In view of the lack of precise knowledge regarding the habits 
of .some of the genera and the circumstances under which they 
may attack Hevea, further records and specimens will be 
welcomed. 

3. STEM DISEASES 

On those estates which stopped tapping during May, the 
incidence of Bark Rot when the cuts were re-opened in June was 
not so severe as had been anticipated. Although this was 
largely due to the com[)arative failure of the .S. W. monsoon 
there is no doubt that this di.sease can be almost entirely 
prevented if careful control measures are adopted. 

Canker is not considered to be of much importance except 
where the actual ta|)ping surfaces are effected. At the present 
time, when the expenditure on disease treatment mu.st, in 
common with all other items, be reduced to a minimum, it would 
be advi.sable on most estates to transfer the money usually spent 
on canker .scra[)ing to the control of root disease and Ustulina. 

' 4. LEAF DISEASES 

Secondary leaf-fail due to Phytophthora pahnivora (P. 
Faberi) was not serious in 1930. It is possible, however, that 
the effects of this disease may become more marked while the 
low price of rubber necessitates the curtailment of regular manur- 
ing and cultivation. 

Oidimn. — In the main loAV-country districts the intensity of 
Oidium attack has not increased to any serious extent since the 
disease was first reported in 1925. Although the disease is now 
wide.spread it would appear that the conditions in the low-country 
are not favourable to prolonged spells of severe infection. At 
mid-country elevations, on the other hand, the fungus continues 
to cause extensive and serious defoliation on many estates, and 
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there is evidence of considerable decreases in yield due to the 
disease. A fair measure of control has been secured by means of 
sulphur dusting, and it is confidently expected that further 
experiments will achieve better results. 

It is of interest to note that Beeley in Malaya, has 
found that the fungus sporulates more actively in a cold chamber 
(55®F) than at a normal tropical temperature. There can be no 
doubt that this fact provides the main explanation for the greater 
intensity of the disease at higher elevations in Ceylon. 

A leaf scordh due to the application of calcium cyanamide in 
dry weather was much in evidence during the year. The margin 
of the leaf blade dies back and becomes whitish in colour, and the 
appearance is similar to that of a rim-blight of fungus origin. In 
severe cases the leaflets may fall. It is generally supposed that 
the burning is due to the formation of dicyanodiamide, a toxic 
compound which is liable to be formed in the absence of sufficient 
moisture. This manure is of great benefit when applied under 
suitable conditions, but it should not be applied in dry weather, 
particularly to soils deficient in humus. 

5. DISEASES AND PESTS IN NURSERIES 

The establishment of budwood nurseries for the multipli- 
cation of high-yielding clones has been undertaken by most 
companies, and nearly every estate in the main rubber-growing 
districts now possesses a certain number of stumps budded from 
proved foreign clones. I'he possession of such valuable planting 
material has focussed attention on the various ailments to which 
young shoots are prone. 

The most serious fungus disease of young rubber buddings is 
a die-back of che green shoot caused by Phytophihora palmivora, 
the symptoms of which have been described by Murray (^). Its 
incidence is markedly dependent on wet weather, and under 
favourable conditions a young shoot may be killed back in a few 
days. It is necessary, therefore, to keep a careful watch on 
nursery plants and to cut back any diseased shoots well below the 
margin of the discolouration. Successful control has been 
secured on many estates by periodically spraying with Bordeaux 
Mixture. 

An attack on young bud shoots by Rkizoctonia solani was 
reported by Bark C5) from an estate in the Kalutara district. 
This fungus is a common cause of disease on Vigna (Dolichos 
Hosei), but has not previously been reported on Hevea. 

Various pests attack young shoots and check their growth. 
Mites cause distortion of young leaves chiefly in dry weather, and 
are most effectively controlled by dusting with sulphur powder. 
Slugs are often found to eat off the terminal shoot. By day it is 
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usually possible to find the slugs under stones, etc., and flat 
boards may be put down to trap them. They may be to .some 
extent discouraged by periodically dusting with smokehouse 
ashes, and by putting a barrier ring of ashes on the ground round 
each plant. 

It is a sound practice to spray all young shoots of valuable 
bud-grafted material with Bordeaux Mixture every week or ten 
days during wet weather, and to dust them periodically with 
sulphur powder during dry weather. 

[For further particulars regarding diseases and pests in 
nurseries reference may be made to Rubber Research Scheme 
Quarterly Circular Vol. 7, Part 3, 1930, (®) ]. 

COVER CROPS 

The impression has been gained that the Kalutara snail 
(Achatina ftdica) is not now causing so much damage to Vigna as 
formerly. The dying back of many areas of this cover is 
probably to be attributed to staling effects. 

There has been no extensive fungus damage to cover crops. 
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THE EFFECT OF BLANKETING ON THE 
PLASTICITY OF CREPE 

G. MARTIN. B. SC., A.I.C.. F.I.R.I. 

AND 

L. E. ELLIOTT, F.I.C., F.I.R.I. 

(OF THE SCIENTIFIC STAFF IN LONDON OF THE 
CEYLON RUBBER RESEARCH SCHEME) 

I N Bulletin 49, p. 7, attention was drawn to a statement by 
Mr. O’Brien that “the procedure adopted in blanketing 
crepe varies considerably. For example in certain 
factories water-cooled rolls are used so that the tempera- 
ture of the rubber is kept low. On other estates uncooled rolls 
are used, but are allowed to cool down after half-an-hour’s work. 
Again on other estates there is no interval for cooling and the 
rubber temperature may rise to 50-55'^C. The number of 
rollings may vary from three to five.’’ 

A set of samples was therefore prepared to determine the 
effect of different practices during blanketing on the plasticity of 
crepe, and it was concluded from the results of tests that rolling 
for blanketing purposes might cause a considerable increase in 
plasticity particularly if the rolls wefre not water-cooled. Some 
of the results were irregular and required confirmation. 

A further set of samples has now been prepared to study the 
effect on plasticity of conditions of rolling during blanketing. 
The samples consist of lace crepe (control),, crepe passed three 
and six times respectively through water-cooled blanketing rolls, 
and crepe passed three and six times respectively through some- 
what hotter air-cooled blanketing rolls. 
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The following are the results of plasticity tests: 


Sample Treatment during Before After storage for six months at 


No. 

blanketing 

storage 

.12 

op 

60" F 



f^ao 
mms / 
100 

1^30 

mms./ 

100 

Mastic- 

ation 

No. 

Dgo 

mms,/ 

100 

Mastic- 

ation 

No. 

1496 

Lace crepe (control) 

171 

155 

92 

165 

93 

1494 

3 rollings water-cooled 
rolls. Temperature of 
rubber 41^C 

155 

170 

100 

168 

99 

1497 

6 rollings water-cooled 
rolls 

160 

153 

97 

162 

97 

1498 

3 rollings air-cooled 
rolls 

156 

155 

95 

162 

100 

1499 

6 rollings air* cooled 
rolls. 'Pemperature of 
rubber 58°C 

156 

145 

87 

151 

84 


I'he samples were tested soon after arrival in London and 
the control lace crepe was found to be distinctly harder than the 
blanket crepe samples. On storing for six months at 60°F, 
however, the control sample became softer ;ind did not differ 
greatly from the others. 

The sample which was blanketed under extreme conditions 
by rolling six times on comparatively hot rolls became much 
softer than the others on storage and required less mastication. 
The other samples did not show marked differences. 

It is concluded that blanketing has little effect on plasticity 
when the temperature of the rolls is kept low but that it may have 
a marked effect if the rolls become hot. On the whole this 
agrees with the results of previous tests (Bulletin 49, p. 7). 
4'o obtain rubber of uniform plasticity it is desirable that the 
blanketing rolls should be water cooled. 
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NEW DATA ON THE LATEX TUBE BORE 

IN RUBBER* 


A t the end of 1928 Mr. H. Ashplant, the rubber specialist, United 
Planters’ Association of Southern India, ^ave a lecture on 
latex tube bore before the Rubber Growers’ Association in 

London; it was published in the Bulletin of the “Rubber 
Growers’ Association,” Vol. X., No. 12, December 1928, 

p. 796. 'Vhe original ideas and the new data, put by him before his 
audience, stirred up somewhat the rubber world. Most research workers 
in the rubber-growing- industry were sceptic about the new method, a 
selection based on the latex tube bore, as a means for improving the 

planting material with rubber. In more than one station investigations 

about ^ the new subject were started, but heard little about the results. 
Recently one of the members of the staff of the AVROS Experiment 
Station in Sumatra, Dr. Frey-Wyssling, has published the results of a 
careful study of the tube bore character (in the Arch, v,d, RuhbercultiniY hi 
Ned, Indie, Vol. XIV., No. 3, March 1930, p. 133, ’’Investigation into 
the relation between the diameter of the latex tubes and rubber production 
of Hevea brasiliensis”). Dr. Frey-Wyssling’s data do not confirm Mr. 
Ashplant 's theory. 

Before going into the subject we must mention here a serious handicap 
for Mr. Ashp’ant. Circumstances did not allow him to give us further 
details about his method and more data on the application of it. There 
was certainly an excellent starting idea in his work. If we could find a 
reliable character to make out, if a young seedling in the nursery belongs 
to the group of future high-yielders always found among seedlings, this 
would mean an immense progress for the rubber-growing industry. 
Mr. Ashplant had the original idea to try to find it in the latex tube bore 
and he found a clever solution for many difficulties in relation to it by 
choosing the leafstalk for studying this character. Whatever the future 
development of Mr. Ashplant ’s method may be, he has certainly the merit 
of having given a new stimulus to investigations into the anatomy of Hevea 
bark. 

The Difficulties of the Technique , — Up till now Mr. Ashplant has not 
described the technique of his method and Dr. Frey-Wyssling had, there- 
fore, to spend much time in working out a flawless micro-technique for 
measuring the diameter of the latex tubes. He has given a very complete 
description of his methods ; the results showed how difficult and delicate 
a work the measuring of the latex tubes is. To make the microscopical 
preparations two methods were tried; (1) the maceration method, and (2) 
the Eau de [avelle method. For calculating each average figure 100 
measurings were made. The following figures were found : 

(1) The figures are taken from Dr. Frey-Wyssling’s article but some 
details are left to make the form as clear and plain as possible. 

* By Dr. P. J. S. Cramer, Wassenaar, Holland, in The Malayan Tin and Rubber 
Journal, Vol. XX, No. 22, 1931. 
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Table I 

Average Diameter of Latex Tubes 


Individual number 

In the bark 

In micron e 1 


(a) Artificial crosses 
'free No. 1 

Hark samples 
prepared by 
mac. method 

seedlings. 

Hark samples 
prepared by 

F.D.J. method 

26 7 

23*8 

,, No. 4 


28-2 

270 

,, No. 6 


27-9 

24 7 

(b) Marcots of cl. 180. 
free No. 8 

25-6 

22 9 

,, No. 10 


57-6 

23*3 

,, No. 12 


26-6 

22*7 


'Fhe figures show that samples of the same tree, prepared by the mace- 
ration method, gives us always a high(‘r figure, sometimes a considerably 
higher figure ('free No. 10, 4’3 microns) than the Kau de Jevelle method. 
The three last trees are all marcots of the same chme and should, according 
to Mr. Ashplant’s theory, all have the same average for the tube bore; 
even prepared with the same method, the sanifiles show a difference tor the 
average of 2 microns. This makes this method unreliable. 

Dr. FrevrWyssling used for calculating his averages 100 measurements 
of the sam(‘ tree ; by a mathematical reasoning he shows that this figure is 
sufficient, but that, if only 10 measurements were made per tree, quite 
valueless averages would be obtained. 

Mr. Ashplant assurevs that this method can be applied with 80 per 
('ent. effu'iencv. Without, a detailed des(Tiption it is not clear how he avoids 
the difficulties mentioned by Dr. Frey-Wvssling. W'ilh the experienc'e of 
the last, one would sav that, when the method has to be applied in estate 
priiclice and the measurements mad(‘ by native staff it will require a good 
deal of supervision to get, with such a delicate and complicated method, 
reliable results. 

1 would not dwell further upon this point. Let us take it for granted, 
that the men, who dt) the work, do it as well as the f)otanists in the 
laboratory and examine them, if the method gives the results Mr. Ashplant 
expects from it. 

The Figures with BudcUugs . — The difficulty is, that we need years to 
compare the ('haratier — the average width of the latex bore in young plant 
W'ith the yield of the adult tree. Dr. Frey-Wyssling tried to overcome 
this difficulty by using six months old buddings, instead of six months old 
seedlings. We have the advantage with buddings, that we know before- 
hand, what they will give as adult trees. 

Dr. Frey-Wyssling used for this lest twelve popular AVROS-Cloncs 
all planted on a large scale now in Sumatra and for the largest part also 
used in experimental plots, for which the yield has been studied for a 
number of years. He gives his results in a table, which we have rearranged 
to make it speak more clearly. For each clone the averag^e width of the 
latex tube was measured and calculated. 

We have now classified the clones according to the width of their 
tubes. 
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Table II 


Yield and 'Fube Width with Clones. 


Clone 

Aver. 

diameter of 
latex tubes 

Grams of dry rubber per tapping 
in tapping year 

Number 

in. leaf-stalk 

In 1st 

Year 

In 2nd 

Year 

In 3rd 

Year 

50 

16*4 microns 

6 1 

14*7 

30*3 grams 

49 

16 5 


6 2 

14*5 

213 

35 

17 3 

) t 

6*8 

16‘3 

18*3 

33 

17*4 

1 1 

5*5 

11*2 

238 

80 

17*5 

> f 

6*3 

12*1 

15*2 

163 

17 5 

> » 

7*8 

12*7 

20*8 

152 

17*6 

> > 

9*7 

17*1 

236 

36 

17*8 

1 1 

4*2 

10 0 

20 3 

214 

18*3 

» » 

15 2 

— 

— 

71 

18*6 

t » 

7*8 

12*8 

218 

183 

18*8 

1 ) 

14*8 

24*0 

— 

256 

19 3 

1 > 

— 

— 

417 

tap y( 

If we 

compare 

these figures with those 

for common 

seedlings, we 


(4th 


that none of these clones shows an outstanding fig^iire for its tube diameter, 
compared to common seedlings. If we read through the figures for the 
yields in the second and third year we do not find back the same consequence 
as in the classification of the lube diameter. Clone 50, one of the best 
yielders in third year, heads the list, that means shows the lowest tube 
diameter. Clone 71, one of the lowx*r-yielding clones, comes near to the 
top with its bore. 


Hut more than these relatively small differences says the following case. 
1'he AVROS Station disposes of one clone, used for comparisons, of a very 
poor yield — in its first year it gave only 0 6 gr., in its second year only 
1*3 gr., and the latex tube diameter of this very poor clone averages 18' 1 
microns, which places it among the ones* with a diameter above the average. 

Results! of Selection on Tube Width , — Another way to put the selection 
method recommended by Mr. Ashplant through the proof is by applying 
it. We can use for such a practical proof the 239 trees Mr. Ashplant studied 
himself and further tw^o sets of trees described by Dr. Frey«Wys sling. 
In these three cases the yield of the adult tree is given together with the 
average tube width in the leafstalk. As, according to Mr. Ashplant, this 
character remains constant throughout the life of the tree, we can figure 
ourselves that we selected the trees, w^hen still young, on the tube diameter, 
planting out only those with the highest average. 

(a) Mr, AshplanTs Trees , — ^Table III is copied from Mr. Ashplant 
lecture ; it is only somewhat simplified and a few printer’s errors have 

been corrected. In the horizontal direction the trees are classified accord- 

ing to yield, in the vertical direction according to tube wudth. The average 
yield of all the trees is 32*5 cM^ Mr. Ashplant has calculated, that 
early selection by means of bore measurements can give a stand of rubber 
24 times the yielding capacity of present stands on the same area. 2^ 
times 32*5 cM*** is 81*2 cM®. If we take the two trees with broadfest 

tubes — those at the bottom of the table with a tube diameter of 20 

microns — their yield is 78 4*99 cM^=177 cM*"*, or the average per tree is 
177 4-2 ==88*5 cM^. If we add the class with second broadest bore, 19 
microns, we find one tree with a yield of 60 cM®; for the three trees 
together the yield would average (1774-60)4-3 or 79 cM‘^, what h) already 
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less than 2A times the average for all trees. It is easy to read from the 
tables that including further groups (with third widest tube bore 18‘5 
microns and so on) will reduce considerably the average yield of the selected 
trees. Mr. Ashplant says, after having cited the possibility to raise the 
yielding capacity to 2.^ times the one of the present stands, that assuming 
only ordinary skill and experience and allowing for a few misses one 
can still safely reckon doubling* the present productivity. Yes — if one 
plants only out of 239 trees in the nursery the two trees with widest bore, 
less than 1 per cent oi the total number. It means, that for doubling the 
yield we have to raise and to submit to microscopical examination one 
hundred times the number of plants needed. 

If we are less ambitious and use, say 33 per cent of our plants the 
79 wuth widest bore, what will be the improvement? The dotted line in 
Table IV indicates which plants would be selected then. We can add up 
their yields and divide the sum by the number; (he average per selected 
tree becomes then 49*5 cM'^ or 151 per cent the average for all 239 trees. 
Under ideal conditions the improvement by planting only 33 per cent of 
the trees with widest bore v'ould be 151 per cent; in practice it would be, 
like in the former case, less, certainly well below 50 per cent. 

(b) Sumatra Trees, ('ommon Seedlings . — Let us now apply the 
selection of the plants Dr. Frey-W'yssling studied. 'I'he tables for his trees 
are reproduced here in a simplified form and the trees are classified accord- 
ing to tube width. 'Fhe first set of his comprised 14 seedlings from a native 
place ('Fable 1\’). Fhe average yield for all trees is 6*9 grams. We plant 
only the 33 per cent or 5 trees, with widest tubes; their average yield c'an 
be calcul<\t(.‘(i at 9*2 grams, 133 per c'ent cT the average for all 14. So 
the selection on tube* bore would have improved the yield, but — even if no 
allowance is made for slips in the practical application — only with 33 per 
cent, not much mcjre than half the gain with Mr. Ashplant ’s trees. And to 
reacli this improvement we would have to reject 2/3 of our trees, after 
examining them all. 

Table IV 

Common seedling trees in Sumatra classified ai'cording to diameter 
of latex tubes : 


'Free 

Number 

Diameter of 
latex tube in 
leafstalk 


Average ) 

In 6th year 

field per tapping 

In 7th year 

No. 1 

14 ’4 microns 

_ 

3 3 gr. 

5 

145 ,, 


5*0 gr. 

5 2 ,, 

H 

,14*9 „ 


5 1 ,, 

7*4 ,, 

M 4 

15 7 


55 ,, 

7*0 ,, 

M 2 

15*8 ,, 


— 

2 1 ,, 

,, 10 

16 2 ,, 


7-2 ,, 

9*2 ,, 

,, 13 

16*7 ,, 


4*4 ,, 

36 ,, 

,, 9 

170 ,, 


— 

3*3 ,, 

M 7 

172 ,, 


6*5 ,, 

80 ,, 

,, 14 

17*4 „ 


2*3 ,, 

3 3 ,, 

M 9 

177 ,, 


7 0 ,, 

6*8 ,, 

M 3 

18*2 „ 


6*8 ,, 

8 8 ,, 

,, 12 

18*2 ,, 


12*5 ,, 

192 ,, 

,, 6 

19 1 „ 


4-7 ,, 

7*7 ,, 

Average for all 

trees : 

16 6 

microns 

6-9 gr. 

Average for J of trees with 
highest yield 

17*8 

microns 

10-6 gr. 

Average for ^ 
widest latex 

of trees with 
tubes 

18 2 

microns 

9-2 gr. 
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Table V 

Averaj^e for all seedling- trees, raised from seeds 157 x 185, classified 
according to diameter of latex tubes : 


Diameter of Average yield per tapping 

free latex tube in 


N umber 

leaf stalk 


In 6th 

year 

In 7th 

year 

No. 

3 

16*1 microns 

16*6 


19-2 

gr. 


5 

lfi-3 „ 


23* 1 

y y 

28*8 

y y 

n 

1 

16-4 ,, 


15*6 

y y 

23*7 

y y 

y » 

9 

17*0 „ 


14 7 

» » 

20 0 

y y 

y y 

6 

17-3 „ 


26 5 


32 5 

y y 

y y 

7 

17*4 ,, 


22 9 

y y 

34 9 

y y 

y y 

11 

17 4 ,, 


36 6 

y y 

49 3 

y 1 

y y 

8 

17*4 „ 


21 9 

y y 

32-0 

y y 

y y 

10 

177 ,, 


24*1 

y y 

32*7 

> y 

y y 

14 

17 8 „ 


5-4 

y y 

6-0 

y y 

y y 

4 

18-8 


24-4 

y y 

34-6 

y » 

y y 

2 

18*3 ,, 


12*5 

y y 

17*0 

y y 

Average for all trees : 

17*3 

microns 


27 6 


Average for ^ of trees with 
widest latex tubes : 

18 0 

microns 


22*6 



Average for ^ of trees 

with highest yield : 17*7 microns 37’9 gr. 

(c) Sumatra Trees, High-(Uass Seedlings. — Dr. Frey-Wyssling des- 
cribes also a set of 12 trees, grown from seeds obtained by the artificial 
crossing of two high-yielding trees (Table V) . 1'hey' are far more produc- 
tive than common seedlings; the average yield is 27*6 grams, or four 
times the average of the last. 

If out of these 12 trees w'c take the i with widest tubes — 4 trees — and 
calculate their average yield, we find that it is only 22*6 grams, 5 grams 
less than the average for the unselected trees. So applying the selection 
on tube bore would have reduced the crop of our tr^^es, instead of 
improving it. 

'I'he result of selecting the I of the trees with widest bore is, that in 
our case — with Mr. Ashplant’s tnees — we obtained a maximum improve- 
ment of 51 per cent ; in another case of 33 per cent and in the third 
case no improvemeiit, but a lowering- of the average crop. 'Fhese fig-ures 
show, that the selection on tube width does not stand the procf and that 
it is certainly not reliable enough to be recommended to the practical 
industry. 

Comparison of the Three Sets of Plants and Buddings, — Besides 
trying the effect of tube diameter selection on the three sets of trees, we 
use them also for comparing averages. If there is a close correlation 
between tube width and yield, we may expect that the groups of trees 
with same average yield show the same average for the diameter of the 
latex tubes, and vice versa that if the average of the tube width is the 
same, the yield will not differ much either. To render such comparisons 
easy I have made table VII. For each set of trees we have calculated the 
average yield and the average tube diameter, at first for all trees, and 
then for the 1 of the trees with widest tubes and the J with highest yield. 
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Table VI 

Comparison ol the averages lor latex tube diameter and ior yields 
with the groups of trees studied and the elTecls of the selection in per cent 
increase : 

Ashplant’s trees. Average yield per tapping in 

grams effect 

Unselected ... ... 10*8 

Sel. acc. t. lube ... ... 16*44 31 per cent. 

Sel. acc. t. yield Sumatra trees, 

common unselected ... ... 6*9 

Sel. acc. 1. tube ... ... 9*2 4 33 per cent. 

Sumatra trees, lv57 x 165 

tin selected ... ... 27*6 

Sel. acc. t. tube ... ... 22*6 — 18 per cent. 

'I'he yield for Mr. i\shplanl\s trees has be(‘n calculated from his figures 
in cM‘* by dividing them bv 3 to obtain the yit'ld in dry rubber. 

It is curious to state, that there is a marked dilTerence between the 
('ommc)n seedlings Mr. .Ashplant described and the ones in Sumatra in 
relation to tube bore, a difference as much as 2*7 microns, nearly 20 per 
cent of the average. VVe would not expect this and I cannot find an 
explanation for it. Hut, what is still more curious, the av'(*rage yield is 
li)r both sets of trees practically the same. With the large diflerence in 
tube bore, no difference in yield corresponds. 

If in this case the conditions of environment diO'er t'onsiderably, this 
factor is' eliminated if we ( ompare the high class Sumatra seedlings with 
the common ones; both are grown under entirely similar conditions. We 
find, that for the high class plants th(‘ tube width is 17*3 microns, only 
0*7 microns more than lor tlie I'ommon plants, while the yield is 27*6 
grams versus 6*9 grams, (‘xai'tly 4 times the one of common plants. 

1'here again our t'omparison does not confirm Mr. Ashplant’s theory. 
W’e find that a large dilTerenccr in diameter of latex tubes does not corres- 
pond with a higher yield, and in the other case, that a very considerable 
ditferem'c in yield does not correspond with a large dilference in the average 
latex tube wixlth. 

On the other side, we can compare the aviuage yields of the three 
clas.ses of seedlings with those of the popular AV^ROS-Clones. 'fable VI I 


gives tlie figures, obtained 

by Dr. fleusser 

, in a set of 

experimental plots 

now about lO years under 

observation. 




Table VII 



Yield of 

AVROS-Clones 

per tapping. 



Seventh 

Kighth 

Ninth 


year 

year 

year 

AVROS 33 

27 6 

29*9 

3 1 *8 grams 

36 

24*8 

33*2 

414 ,, 

49 

32*5 

35*8 

34 5 „ 

50 

34*0 

29*5 

31*1 „ 

80 

25*7 

27*8 

35 7 ,, 

If we compare these yields with the averages for ^ 

:ommon seedlings 

and for the ones selected on tube width, we see, that if 

the latter figures 


show some improvement, they still remain far behind the averages for the 
popular clones. Only the high class seedlings come near to these clones 
in yield, but on this set of trees the tube width selection was a complete 
failure and further seeds of this high quality are not available. 
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Apart from the yield there are other characters, like vigour and resis- 
tance against diseases, which count, if we want to judge the value of our 
planting material. 

According to Mr, Ashplant (R.G.A., p. 802) he has discovered a number 
of snags with budding : weak growth, weak renewal, possibly greater 
susceptibility to disease, undoubtedly greater susceptibility to Brown Bast. 
Those, who are familiar with our present clones will not share this opinion. 
On the contrary, we have clones which in vigour and resistance against 
diseases surpass our common seedlings. There is a special point in favour 
of budgrafting, compared to. seedling selection and that is the great 
uniformity in special characters. 

With seedlings grown from the best selected, clonal seeds, even if 
they arc obtained by self-fecundation, such a uniforniity will never be 
reached with our present material. There is a good chance, that some of 
our clones now popular among planters in Java and Sumatra will show 
special advantages, for instance a greater resistance against secondary 
leaf-fall or against drought. If such a clone is found we are certain, that 
it will repeat this character in all its buddings, while with seedlings we 
are never sure w'e will always find variations in the degree of resistance. 

In many circles there is still a prejudice against budgrafting, a lack 
of faith in the results obtainable by this process. 

Instead of arguing with yield figures, I will cite statistical data for 
Sumatra, where in 1929 practically all extensions were planted with bud- 
grafts, pure and mixed w'ith seedlings. 

The Extension u-ith Buddiufrs in Sunuttni . — Since 1920 budding's are 
planted on a fairly large scale in Sumatra. In the first year after 1920 
generally mixtures of buddings and seedlings were planted with the idea 
that if the buddings turned out to be less satisfactory, the seedlings only 
could be kept. Also a fair percentage of the extensions were planted with 
seedlings, grown from selected seeds, in former years mostly seeds taken 
from high-yielding trees in common plantations. 

At present seeds from clonal plantations become available and possibly 
selected seeds are now mostly clonal seeds. In the first year only part 
of the extensions were planted with improved material. 

In table VI II we have put together the figures, calculated in acres, for 
the total extensions of each year and for the average under buddings, 
under buddings mixed with seedlings and under selected seedlings. 
From these figures the percentage figures arc calculated. They give the 
percentage of the group of the total extension, the percentage of the total 
extension with improved material, total of per cent figures columh 1> 2, 
and 3, and the percentage with buddings mixed with seedlings, column 
1 + 2 . 

From these last figures we may conclude, that planters in Sumatra 
have abandoned entirely the planting of common seedlings; column 4 shows 
that in the last tw^o years all extensions were planted with improved 
material. The table shows further, that there is a tendency to turn more 
to buddings. Column 5 shows a gradual increase in the percentage of 
the fields planted entirely and partially with buddings. We see further, 
that there is a growing confidence in buddings. The percentage of the 
extension with pure buddings, see column 1 becomes larger every year. 
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Table VIII 

Figures on extensions with improved material in Sumatra ( in acres). 




1 

2 

3 

4 

5 

Year 

Total 

Pure 

Pudding 

Selected 

Improved 

Pudding 


extension 

buddings 

a seedlings 

seedlings 

material a 

mixture. 

1924 

22 252 

2-580 

5-975 

4 215 





11*6% 

26-9% 

18-9% 

57-4% 

38-5% 

1925 

20 630 

1-350 

11-338 

1-732 





6.5% 

55-0% 

8-4% 

69-9% 

61-5% 

1926 

34 182 

8-648 

16-432 

7 070 





25-3% 

48-1% 

20-7% 

94-1% 

73-4% 

1927 

40-507 

9-758 

21-345 

9-040 





24-1% 

52-8% 

22-3% 

99-2% 

76-9% 

1928 

44 257 

13-782 

23 937 

6-537 





31-1% 

54-1% 

14-8% 

100% 

85-2% 

1929 

32-960 

19 340 

12310 

1-310 





58-7% 

37-4% 

4% 

100% 

96-0% 


Conclusions.- 

— h>om the figures and 

comparisons resumed 

above may 


be concluded, that the selection average tube diameter in the leafstalk has 
no value for improving the yields per acre. If we study it from various 
angles we hnd that yield and tube width are not so well correlated as 
Mr. Ashplant thought them to be. In this respect we may cite Dr. Frey- 
VVyssling’s conclusion, that trees with narrow tubes are poor yielders, 
but trees with wide tubes are by no means always good yielders of rubber. 
This is a serious drawback against practical application of the method. 
It is more important for the efliciency of our selection, that we exclude 
all poor yielders, than that we include all higdi yielders and it is just on 
this point that the method fails. 

If we apply the method on the three sets of trees, for which yield 
and tube diameter has been studied, we find that in tlie two cases, where 
some improvement was reached, with common seedlings the improved yield 
remained still far behind the yield which may be obtained with the popular 
clones. 

From this we may conclude, that at present the best way to raise 
our crop per acre is to plant the best clones now available. That is, what 
planters in Sumatra have started to do some years ago ; from the statistics 
may be concluded, that they have more and more c'onfidence in buddings. 
The safest policy for planters in other rubber-producing centres of the 
world is to follow their* example, till perhaps in a further state of the 
technique of rubber-growing* new methods are found, easy to apply, efficient 
and reliable. 1 do not think, that the selection on tube diameter responds 
to those three demands. 
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NATIONAL BOTANIC GARDENS* 

T he principal objects of national botanic gardens may briefly be 
summarised under the three headings: educational, research, 
and economic. Perhaps a fourth function of a botanic garden 
should be mentioned, namely, that of recreation. Any orderly 
garden performing the functions of education and research, and 
carrying out certain useful economic services, must necessarily provide a 
place for pleasure and recreation, for nothing is more beautiful, or provides 
a more restful place, than a well-kept garden. A garden may, indeed, 
be a place of recreation, without performing in any noteworthy way any 
ol the three main functions mentioned above, and such, 1 am afraid, is the 
case of many gardens w^hich go under the name of botanic gardens. 

As regards the educational objects a botanic garden should provide 
information for all those who wish to learn about plants, not merely their 
names, which the enquirer should be able to get by an inspection of the 
gardens, but also the uses of plants, which the officers of the gardens 
should be able to supply either of their own knowledge or from specimens, 
or from publications issued by the gardens. 

The method of fulfilling the educational function of a botanic garden 
is therefore by maintaining a classified and named collection of living plants, 
and also a museum of plant products. Material should be available for the 
use of teachers in educational institutions, while the public are more directly 
reached by lectures, and popular publications. 

1 he research a('tivities of a botanic garden should concern themselves 
with the exploration of the native vegetation of the country; with investi- 
gations into its economic possibilities — for instance, the properties of 
vegetable oils, tannins, timbers, and drugs; with numerous ecological 
and evolutionary problems such as the .elTects of changes of climate on 
plants; with the production of new forms by hybridization or other means; 
with breeding- and crossing to show the taxonomic status of wild plants ; 
and generally with the behaviour of plants under changes of soil. 

Most of such work should be done in the garden’s nursery section, 
though many of the plants on view to the public may also be under 
observation for some specific purpose. In connection with research work 
a laboratory, herbarium, and library are required. A large botanic garden 
should produce sufficient scientific matenial to justify the issue of a regular 
publication. 

I'he economic value of botanic gardens will be perhaps of most interest, 
especially to the community among which the funds out of which the 
gardens are maintained are raised. 

Included among the functions of a botanic garden of economic 
importance are the acclimatisation of useful plants, the distribution and 
exchang-e of seeds, the quarantining of imported plants, and the publication 
of useful information. The gardens should be used for the vocational 
training of horticulturists, while surplus plants should be available to 
public institutions. 


* From a lecture by W. R. B. Oliver, M.Sc., Director, Dominion Museum, Welling- 
ton, in the JournaJ of the New Zealand Institute of Agriculture, Vol. 2, No. 4, March 

1931. 
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Taking the essential idea of a botanic garden as the growing of 
different kinds of plants in order to study them from either a scientific 
or economic view-point, then its development must be traced through the 
early temple gardens, and gardens where medicinal and other useful plants 
were grown, including especially the garden of Aristotle who was a student 
ol botany. In the I61I1 (entury the herbalists began to grow" plants ft)r 
the purpose of study, and Iroin these gardens sprang directly the modtan 
botanic gardens. Ihe first of these appear to be those founded in Italy 
about 1540, and the first herbarium that founded f)y Geraldo Gibo at the 
same time and now preserved in Rome. The idea of establishing public 
botanic gardens spread rapidly, and before the end of the 16th century there 
W'cre several such in Italy, Ilolland, Germany, and France. ()n(‘ ol’ the 
most important of the early gardens was that founded at Ifisa in 1548. 
The second directt)r of this garden was tlu* famous botanist Andrea 
Caesalpinis and its influence accordingly spread far. Otlier early Italian 
botanic gardens were thost* of Padua, F'lorence, and Bologna, 'flu* 
earliest pul)lic botanic gardens in other Kuropean countries were L(‘iden 
(Holland) 1577, Leipzig ((iermany) 1579, Montpellin (France) 1592, 
Copenhagen (Denmark) 1600, I'psala (Sweden) 1627, Oxford (Fngland) 
1682, and Marid (Spain) 1768. The earliest Asiatic botanic garden is said 
to be that at Tokyo established in 1688. 'The garden at Sibpur, Calcutta, 
dates from 1787, Peradeniya (Ceylon) 1818, and Buitenzorg (Java) 1817. 

In Australia there are some long established botanic gardens that ol 
Sydney dating from 1816, and that of Melbourne from 1842. 

I'he earliest American garden is the Missouri Botanic Garden founded 
in 1859. 1'he Arnold Arboretum was established in 1 872, and the New 
^''ork Botanical (iarden in 1894. 

Perhaps the chief educational function of a national botanic garden 
is th(' maintenance of a c()ll(‘ction of living plants. In tlu‘ largiu* gard('ns 
this is carried out to the point of growing as many as 25,000 species, as 
at Kew’, named and, as far <is lh(‘ exigencies of space and landsc ape' effect 
w’ill allow’, classified ac'c'orcling to their relatic'^nships. The Buitenzorg 
Gardens c'ontain about 20,000 spec'ies, and lesser numbers are reported from 
tile other great g-ardens of the wc^rld. 

Complementary to a collcH'tion of living plants are the collections ot 
dried plant-produc'ts forming botanical museums. These may exhibit not 
only specimens and pictures designed to illustrate the most striking plants 
of the world but also c'omrnercial products derived from plants, such as 
timber, fibres, dyes, drugs, tanning material, oils, gums, and rubber. 
Museums are established in all the larger gardens. At Kew there are four 
museums, in additic^n to 'the North fiallery containing 800 paintings c^f plants 
and veg-etation bv Miss Marianne North. At Buitenzorg i)olh botanical 
and zocffogical museums are maintained in the gardens. 

The gardens and museums are the chief branches of a botanical 
institution Open to the public, and as an indication as to how thew ma\ 
be appreciated, the tally kept at the Kew (hardens may be quoted. I'his 
shows that the average annual attendance is about 8,000,000. 

Of equal importance with the educrational functiems of a botanical 
garden is its researcffi work. For this a staff of trained botanists and 
chemists is kept in all the larger institutions. Their w"ork c'onsists not 
only in investigaions on the flora of the country in which the garden is 
situated, but in the case of the larger institutions the field is practically 
world-wide. Thus the officers at Kew carried out the preparatic^n of a 
number of floras of different parts of the British Kmpire, and for many 
years sent collectors out to various parts of the world, while the Newv York 
garden has a station for plant study established in the Blue Mountains in 
Jamaica. 
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In Edinburg’h and other gfardens are laboratories open to anyone 
desirous of undertaking* botanical research, while all gardens supply on 
request information on specimens for the use of specialists. 

The herbaria established in the world’s largest gardens have attained 
immense proportions, those at Kew and New York, for instance, each con- 
taining more than 2,000,000 specimens. 

The results of the research carried out by the scientific staff of 
botanical gardens are published in various monographs and other works and 
serial publications. Among the larger works may be mentioned the Index 
Kewensis, which is an alphabetical list of every plant name (other than 
garden names) published, and is still being carried on by decennial supple- 
ments ; and the various colonial floras issued by the Kew (hardens. The 
New York Botanical (harden is issuing an extensive work on the North 
American flora. The “Revision of the (ienus Eucalyptus” published by 
the Sydney Botanic Gardens may also be mentioned here. The periodicals 
issued by botanical gardens include such important publications as the 
following : Kew Bulletin, Curtis* Botanical Magazine, Memoirs of the 
New York Botanical Garden, Mycologia, Annals of the Royal Botanic 
(hardens at Peradeniya, and the botanical journals issued by the Buitenzorg 
Gardens, 

The economic work of botanical gardens naturally appeals most to 
the average person who desires to see some immediately useful return for the 
money expended in the upkeep of the garden. Such a view is, however, 
quite a narrow one, as it entirely overlooks the aesthetic, inttllectual, and 
social pleasures derived from the beauty, knowledge, and personal contacts 
derived from well-kept botanical gardens and from botanical societies. 
However, as in point of fact the economic interest appeals to a more 
numerous class than the others, the economic functions of botanical 
gardens as here defined will be described a little more in detail than the 
educational and research functions though these are of course, of great 
economic importance, albeit this may not always be immediately seen. In 
relation to the economic importance of botanical gardens the following 
statement made by Mr. Joseph ("hamberlain in the House of Commons in 
1898 will bear frequent repetition. 

“I do not think it too much to say that at the present time there are 
several of our important colonies which owe whatever prosperity they 
possess to the knowledge and experience of, and assistance given by, 
the authorities at Kew Gardens.” 

The leading part in the distribution of useful plants to various parts 
of the British Empire undoubtedly has fallen to Kew Gardens. It was after 
the appointment of Sir Joseph Hooker, as Director in 1865, that the intro- 
duction of new and useful plants to the Dependencies of the Empire and 
the fostering of new industries in connection therewith was especially 

made one of the chief duties of the gardens. A great many kinds of 

useful plants have since been distributed to new centres through the instru- 
mentality of Kew. They include various plants producing fruits — pine- 
apples, bananas, breadfruit ; beverages — tea, coffee, cocoa ; drugs — quinine, 
coca ; fibres — sisal hemp. New Zealand flax, ramie ; besides rubbers, dyes, 
and timbers. 

Both romance and tragedy enter into the story of the first attempt 
to introduce the breadfruit from the South Sea Islands to the West Indies. 
In this venture Kew was intimately concerned. A gardener named Nelson 
was attached to the expedition which set out in the Bounty in 1787 

under Captain Bllgh. One of the objects of this expedition was to obtain 

breadfruit plants in the Society Islands. After sailing from Tahiti, where 
the vessel remained for about six months, a mutiny broke out on board 
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the Bounty and Bligh and eighteen others were set adrift in an/ open 
boat. After a journey of 3,600 miles the Dutch settlement of Timor was 
reached, but here Nelson died. The breadfruit was successfully introduced 
to Jamaica in 1791 with the aid of a Kew gardener, Christopher Smith. 

The quinine plant, Cinchona, was introduced from South America 
through Kew to India in 1860, the seeds being first obtained by Sir Clements 
Markham. At that lime it was costing the Government of Bengal 
£40,000 a year for quinine. Now a dose of 5 grains can be bought for 
less than a farthing at any post office, while in England the price is onc- 
sixteenth of what it was then. In Ceylon the Peradeniya (iardens played 
an important part in the establishment of the Cinchona industry in that 
country, millions of plants being raised and distributed to growers. It 
was this industry w^hich helped the planting interests to tide over the 
period between the collapse of coffee and the establishment of the tea 
industry. 

Rubber is an article of daily use, indispensable in the electrical, motor, 
and other industries, and up to quite a recent date the world was depen- 
dent for the best of all rubbers, the para rubber on natural supplies 
obtained from the tree Hcvea hmsiliensis in the forests of South America. 
The seeds are very short-lived, but in 1875 some obtained by Sir Henry 
Wickham from the forest of the Tapajos Plateau, Amazon Valley, were 
forwarded to Kew. From these 1,000 plants were raised and sent to 
Ceylon and the Malay Peninsula, thus establishing the species in those 
regions. 

The above examples briefly summarising the transfer of the breadfruit, 
cinchona, and para rubber plants from one hemisphere to another should 
suffice to show the important part that botanical g*ardens have taken in 
the establishing of industries in difTcrent parts of the world. 

It remains now to mention two other functions being carried out by 
botanical gardens : One is the distribution and excliange of both useful and 
ornamental plants which is carried out extensively by all national botanical 
gardens, and the other is the training of horticulturists. 'I'wo famous 
training grounds are Kew, where courses of study are laid out which fit 
horticulturists, especially for appointments to the botanic gardens of the 
Empire; and Edinburgh, where the course is free, but anyone not showing 
satisfactory progress is removed. 

Finally, it is worth mentioning that the Botanic Gardens of Adelaide 
maintains a type-fruit orchard, including apples, pears, plums, and peaches, 
and from which buds and scions are available to growlers. 
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SYSTEMS OF AGRICULTURE AND THE 
POSITION OF TROPICAL AGRICULTURE* 

PART I 

I T has always been taken for granted that agriculture in the tropics 
has its own peculiar character. 'Phis need not be wondered 
at : the tropical dih’ers very much from that in a northern 
climate, tropical soils show features not common to our European 
soils; lat'k of winter, an abundance of crop pests, and, in a large 
part of the tropics, an extensive rainfall and high degree of humidity, 
ail these factors make conditions of plant production different from those 
we are used to. 

And so as a matter of convenience tropical agriculture was distin- 
guished from agriculture in countries at higher latitudes. 

But, when exploring the field of tropical agriculture and its science, 
one looks for its boundaries, trouble begins. For if “tropical agriculture” 
does not mean anything more than agriculture in tropical countries, the 
difference from agriculture in other countries is only a geographical one. 

1 his question brings us directly in contact with the question of the 
classification of types of agriculture. 

Nobody will deny that the ways in which agriculture is practised the 
world over show very large dillerences : agriculture in humid west luiro- 
peari countries differs greatly from that in the large arid plains of North 
America and perhaps still more from Chinese and Japanese agriculture. 
As there are large differences between agriculture in dilferenl parts of the 
world, it must be possible to distinguish dillerent types, each of them prac- 
tised under certain conditions. 

J his problem of the classification of types of agriculture has already 
been attacked several times and from different points of view. 

Chevalier gave a system, which he called a bio-geographical one. He 
points out that e('ologists do not seem to take much notice of ('ultivalcd 
plants and of the influence of culture on native vegetation. But in everv 
part of the world a very large part of fliis vegetation has been supplanted 
by another : either cultivated plants or secondary formations occupying 
land that hud been planted before with one kind of crop or another. " He 
recalls the fact, that the so-called virgin forest of Central Afric'a is not 
virgin at all, but larg-ely of secondary formation. Chevaliar concludes his 
introduction by saying, that in a general way all systems of agriculture 
which are practised in diflerent parts of the woj'ld are adaptations to tht* 
existing conditions of topography, climate and natural vegetation and also 
to the civilisation acquired by its performers. 

A study based on this thesis might have produced an important con- 
tribution to agricultural geography. But in the classification following 
this introduction other lines of investigation arc follow’cd. 

It is in accordance with facts to distinguish between herding and agri- 
culture proper. This last is divided into two groups of systems : extensive 
and intensive. But with this distinction the classification of Chevalier is 
not based more on the adaptation to topographical climate and natural 
conditions, than on conceptions belonging to the domain of farm manage- 
ment. 

Every system may be practised extensively or intensively and this is 
the cause of much confusion. So Chevalier places under the heading 
“extensive without use of draught animals” both the “rays” system and 

* By M. B. Smits in International Review of Agriculture, Year XXII, No. 2. 
February 1931. 
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the periodical clearing- of forest on behalf of one or two crops, and agri- 
culture on terraces in the hill country of South-P2astern Asia. But the 
last often is a very intensive system although no use is made of plough 
or dung or artificial fertiliser. And tobacco culture on Sumatra planta- 
tions, vvJiich practise a very intensive system, is based on a short period 
ol clearing, followed by a long fallow in which forest and brush occupy the 
ground for several years. Systems as ditTercnt from an agricultural stand- 
point as C'hinese rice culture, plantation culture of perennials, and Ituropean 
agriculture as pra('tised in Denmark, Holland, Belgium, etc. are put 
together in one division, that of the intensive systems. 

Ahrens in 1927 published a study in vvhith he by classification of the 
agri(‘uhural systems tries to show the d(‘penden(‘e of these, systems on the 
surroundings in which they dev(‘lop(‘d. According to Ahrens these systems 
depend on human and geographit- conditions. As it is his purpose to 
show the dependence on the last mentioned, he tries to separate the two 
influemes as far as possible. 'fluMefore he based his study on the difl'erent 
typ(‘s of landscape (I Aincischajtstypcu) Passarges. 

Ahrens gi\H‘s a mass of information about agriculture as practised bv 
native pt'oples of the tropics and sub-tropics. He arranged it according 
to th(‘ ('lassificat ion ]\'issarg^es but brought a new principle into account. 
He divided the agrii'ultural system into two groups, the first not making 
us(» of a plough and the second using* the plough. 

It is not to be wondered at that in these two groups, classified in 
rehit ion to the landsc'ape in w hich agric'ulture is practised, the most div(*r- 
gent types are brought together. Systems differing as much from one 
another as primitive agriculture in temporary forest clearings, agriculture 
In inundation basins after the water has flowed off, grain ('ulture in prairie 
Kgions, ric'e culture on terraced irrigated fic'kls, and agriculture* in desc^rt 
oast'S, are all put under one* heading as not using a plough. His classifi- 
cation l)(‘comes still more* complicated as he also lakes into aec'oiinl in 
whieh lime* of tin* year crops cover the' ground and so distingiiislies bc'tw'cen : 
rainy season — dry season — and summer farming and farming tlic whole 
\ear round. 

But, does it make any difference in the practice of farming or in its 
underlying principles, if a forest plot is cleared in the dry season and 
planted with riev in the next wet cme, or by lack of dry season in an 
arbitrary part of the year ? 

Also I^c:kardt and Wohltmann are aware of the influence of natural 
conditions on the character of agriculture. But the* former pays very 
much more attention to tjic different agricultural plants and their adapta- 
bility to different conditions, than to the agricultural systems of which they 
form a part. And Wohltmann tries to give a valuation of tropics and 
sub-tropics according to their productive capacity and classifies them 
according to rainfall. But he does not indicate how farmc‘rs in these 
different regions managed to get their systems in ac'c'orclance with it. 

When ag-ricailturists have given descriptions of farming of certain areas 
these have been almost ahvavs c^f limilc^d extent. And although agricul- 
tural practice in such areas does not differ so much as in remote parts eff 
the world, they alw^avs siiec'eeded in showing the relation lietwccn agri- 
cultural practice and its surroundings. Many brilliant studies of French, 
German, and American agronomists show the possibility of a study of this 
subject based on agricultural principles, and recent haiglish publications 
on agriculture in tlie British Isles prove it again. Those studies are not 
concerned with the influence of climatic and other environmental factors 
on different crops but with the practice of farming and its adaptation to 
environment. 
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Agriculture, cannot be divided according to a simple .set of comple- 
mentary properties ; it is too complicated. It is therefore necessary to ask 
in the first place, what is the most characteristic farming practice. 

It may . be asked if it is of more than theoretical value to discuss the 
question of farming systems. Instead of discussing the question at length 
it will be better to give some quotations from a report of Stockdale on 
agriculture in Sierra Leone. 

After having given a description of existing conditions Mr. Stockdale 
remarks : “Sierra Leone can be pictured as a country passing through 
those evolutionary phases which similar wet and undulating countries in 
the East must have gone through in the eariler stages of their history. 
Cultivation of rice is passing from the hilly lands after exhaustion to the 
lower swampy areas. The latter cultivation is the more permanent and 
should be encouraged. The cultivators can be assisted greatly by lessons 
which can be translated from the Itast and it seems very desirable that 
matters concerned with drainage, terracing, cultivation and regulation of 
water should be investigated in Sierra Leone.” .... “Sierra Leone has 
an indigenous high land coffee, which is of good quality. Liberian colTee 
does well and the growth of Robusta types is promising. More has to be 
learned, however, in regard to the cultivation of the latter coffees in 
Sierra Leone, as such questions as shade requirements and the treatment 
of the soil have not yet been fully investigated.” 

In the first quotation Stockdale expresses the idea that experience of 
Oriental farmers may be of use for Sierra Leone. The lessons of the East 
should be translated into West African language, that is to say, it should 
be investigated how far the Oriental farming system could be applied in 
West Africa and what adaptation to the new country woukl be necessary. 
Stockdale does not speak about an investigation of rice, or peanuts, or 
irrigation, or ploughing, but about a certain farming system of which 
those other subjects form part. 

But to start such an investigation, to translate the le.ssons from the 
East, it is necessary to know that Eastern system, to know what charac- 
terises it, to know the language of the East. 

Stockdale is quite right in borrowing from the lilast and not from 
Europe. Europe too is rich in experience, but its experience is of small 
value for West Africa. It is from the East that the les.sons have to come. 

It might be useful to point out a difference between the ideas expressed 
by Chevalier and the advice of Stockdale. In the classification of the 
former there is place for a “complete system”, in which plough, draught 
animals, fertilising of the soil, etc. have found their place. European 
agriculture has been the standard by which othpr systems are measured, 
being regarded more or less as the ideal system. Stockdale ’s advice is 
based on the idea that there is no such thing as an ideal or a complete 
system. There are several systems, which are of the same value, and 
each of them may be complete in itself. 

The second quotation in regard to coffee-growing docs not mention 
the lessons from the East, but concerns investigations in relation to shade 
and soil management. However, it is not European agriculture that will 
be able to give advice in these matters. Perhaps experience gathered 
in the practice of tropical plantation agriculture may be of value in this 
case. But this experience has not much in common with that of the 
farmer of the Orient. It is another system, differing from Eastern agri- 
culture as well as from European, that will find a place on the hills of 
West Africa. These few quotations may suffice to show the practical 
importance of the question of agricultural systems. 

Wherever man occupies himself with plant production, either for direct 
use or to be converted into animal products, his labour and efforts arc 
directed to the establishment of a crop and to the protection of that crop 
against anything unfavourable to it. ^ 
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It may be that fuiverse conditions predominate and that it will not 
be possible to gain a livelihood in this way. The only method by which 
it may be gained is then to take the natural vegetation and to convert it 
into animal products. The aim of the stock farmer is to get sufficient 
grazing grounds for his cattle and to protect them against adverse con- 
ditions. 

Both classes may live together in the same part of the country, the 
arable farmer occupying the localities more favourable to plant production. 

It may be that the arable farmer makes use of animals to facilitate 
his labour, to make, it possible to plant a larger acreage, or to get better 
crops from the same acreage. It may also be more profitable to turn his 
produce either partly or entirely to his cattle. But this makes no diiference 
in principle : this farmer is occupied first and foremost w ith crop pro- 
duction. 

It may be profitable to the stcK'k farmer to prodiu'e crops, to provide 
food for his cattle when nature does not produce sufficient, and to protect 
in this way his stock from heavy losses. 

Economic and social conditions may change so that it will pay to 
have more cattle on a certain acreage or more productive cattle, and this 
may induce the stockbreeder to occupy himself wdth native vegetation, to 
ameliorate it and to make it pnxluctive. 

There is a tendency under certain advanced social and economic 
cemditions to make stock-breeding profitable to the arable farmer and to 
force the stock-breeder to occupy himself with crop production. The result 
is that a class of men, formerly not interested in crop production, or only 
to a less extent now, also becomes interested in it. 

The development of agricultural machinery has made it possible to 
gain a livelihcxtd by crop production w-here it was impossible to do so before 
this machinery existed. Large acreages formerly only adapted to grazing 
are now in use for grain production. Yield per acre is low and uncertain 
and the old implements did not permit a man to cultivate a sufficiently 
large acreage to subsist on. New' machinery made it possible for the 
same man to plant a large multiple thereof. And so grazing land formerly 
only mxupied by the stock-breeder has now been added to the grain fields. 

But all theso alterations have not changed the. principles of crop 
production. Different plants may be cultivated or plants may be grown 
where they w'ere not before; simple implements may have been supplanted 
by more ('omplicated machinery, thus enabling men to produce more in the 
same*, time, or to do the work more etficiently ; the aim is the same to bring 
the soil into such conditjon that the plants will thrive and to protect them 
against adverse conditions. 

It has no influence on the grow’th of plants if the soil is brought into 
that condition by hoe, or spade, or plough ; or if that plough is drawn by 
animals or tractor. Nor has it any influence or production if weeding is 
done by hand or by the use of implements or machinery. The only thing 
that matters is the condition of the soil and if man has succeeded in his 
endeavour to provide the best condition. 

Every farmer knows by experience that yields diminish after his soil 
has been planted for a certain time w'ith a crop or a succession of crops. 
This is put down to the soil and it is said that its fertility has diminished. 
Everywhere one tries to restore that fertility by one means or another. 
These measures to maintain the productivity of soil form an essential part 
of every system of agriculture. 

We may say therefore that agricultural systems are characterised by : 

(a) the condition into which the soil is brought to produce a crop. 

(b) the method used to restore, maintain or improve its productivity. 



FACTORS OF QUAL ITY IN COPRA* 

W ELL-PREPARED copra is white, of low moisture content and 
brittle, the pieces of copra being- of good size and without 
“smalls”. 'I'he meal is of good thickness and has a high 
oil content. If these conditions are satisfied, the copra will 
arrive in Europe insect and mould free, white and sweet. 
('(dour , — Besides yielding a colourless oil, w'hitc copra also yields a 
light-coloured cattle cake. Caramelised, superficially burnt, or black copra 
yields an oil of varying redness which may in some cases be only partially 
bleachable and a cattle cake which the farmer will reject on appearance 
and perhaps also because of the smell of associated distillation products 
from the drying fires. It is also suspected, but not yet confirmed, that 
insects are espec'ially attracted by slightly burnt copra, particularly where 
cell rupture has occurred. 

Moisture. — W'et copra is the standard product bought by the local 
dealers in native copra bec'ause at certain seasons of the year — notably 
in November and December — it is impossible to sun-dry copra satisfactorily 
in this country. During the day the air is about 79 per cent saturated 
with moisture, while at night the relative humidity averages 95 per cent. 
Apart also from seasonal fluctuations, humid days and relatively dry days 
alternate irregularly so that it is impossible to work on standardised lines 
in order to obtain a standard product either by sun-drying alone or by 
kiln-assisted sun-drying. Careless preparation therefore, becomes the rule 
and local dealers adjust their prices accordingly. 

In table I, certain records are given relating* to the atmospheric condi- 
tions existing in an important coconut district and from these figures an 
approximate estimate may be made that in the most humid month it takes 
four limes as long to sun-dry copra as during the driest month, while on 
certain days it wall be quite impossible to effect any drying, "rinis in the 
month of November, a piece of w^et copra (moisture about 50 per cent) 
was exposed in the sun for five days by w'hich time it still contained 35 
per cent of water and was heavily covered by a multi-coloured mycelium 
of copra mould?. 

To make 'matters still w'^orse, there is the added factor of heavy 
moisture generation when such badlv prepared native copra is stored under 
unsat isfac'tory conditions (see later). 

Table I 

Atmospheric Conditions on the Selangor Coast (Bukit Jeram) 




1929 Mean Hourly 

]'alues 

For Rckilivc Humidity (/)av) 


Hours 

' 9 ' 

10 11 

12 

12 3 4 

5 6 

July 

78 

74 71 

68 

68 67 67 69 

70 74 

November 

86 

81 75 

74 

74 75 76 79 

83 88 




Mean 

Values 




Day (10 hours) 


Night (14 hours) 

24 hours 

July 


71 


88 

81 

November 


-79 


95 

89 



Hours of strong sunshine 

Strong windy days 



(daily mean) 




July 


8*5 hours 


1 day 


November 


6*4 hours 


3 days 




Relative Drying Power of Air (Shade) 




Assume no drying at about 80 per cent humidity 




Day 


Night 


July 


96 units 


0 


November 

mmmtm 

27 units 


0 (? with moisture re-absorption) 


* By F. C. Cooke, A.R.C.S. B.Sc., Chem. E., in The Malayan Af*ricultutdl 
journal, Vol. XIX, No. S, March 19SL 
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At this stag-e the related question of moisture re-absorption mig^ht be 
considered. While it is claimed for the Philippines that 5 per cent moisture 
represents approximately the stable moisture content in copra tliere, the 
Malayan figure depends on the time of the year and, of course, on the 
structure ol the copra. A skinned over or “case-hardened” copra will 
naturally take up moisture more slowly than a uniformly dried piece of 
copra (sec later). 

It has been found that during the dry season, copra can be dried to 
4 per cent moisture content and will remain dry and that wetter copra 
will on very prolonged storage under gofxl conditions continue to dry out 
to this figure. In the wet season^ similarly well-dried copra will, however, 
re-absorb moisture slowly to between 6 per cent and 7 per cent for “case- 
hardened” copra and even up to about 10 pei cent for copra which has 
not a protective skin. About 6 per cent represents the average stable 
condition of kiln-dried t'opra stored in bulk. It would materially assist 
the welfare of the industry and simplify the handling and marketing of 
this commodity if this figure were adopted as the standard by all producers. 

During transport to Kurope, all the copra produced in this country 
dries further and almost invariably on arrival at its destination the moisture 
content is bcHween 4 per cent and 5 per cent. 

'fo allow for moisture* loss and possible deterioration r>f quality in 
transit, the usual practicT is for the shipper to (daim a weight allowance 
of about 5 per cent whetlier such a loss oc''urs or not. 

('opra Drtcrioriiliotu — A copra of satisfactory moisture content, (viz. 
6 per cent), is liable only to the formation of a thin white mould which 
readily falls off in transit, leaving the copra clean and white on arrival in 
Kurope. Copra of higher moisture content produces white, brown, green 
or heavy black moulds ap|)an‘ntly indiscriminately with the development 
of heat, free acidity, rancid odour and internal darkening of the material. 
Black mould in particular is indicative of copra with a moisture content 
in excess of 10 per cent. 1'lic factors which determine the development v 
of specific moulds are in course of determination as it is fairly certain that 
the moisture content is more an agent than a controlling factor. 

It is specially intreresting to note that the process of decomposition 
adds moisture to the copra so that when bad copra is stored in ill-ventilated 
store rooms or transported in leaky boats, the quality may easily become 
progressively worse and result in a hot, slimey, dark, evil-smelling, matted 
product of high acidity but with a high oil content (see table 111 and later). 

Two samples of copra were stored for two months in sealed tins with 
the following results : 


Description 

Original moisture 
per cent. 

Final moisture 
per cent. 

Description 

White, crisp 

I 4-5 

5-4 

F.M.S. quality 
maintained. 

White 

121 

647 

Rank smell. Blacky con- 
gealed and rotten » 
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While such slimey copra is of no value of export purposes, it is 
sold locally at a cheap price and commands a ready sale to certain 
Malayan oil mills. It is important to explain why such copra contains a 
high percentage of oil while at the same time heavy losses are incurred 
during the process of deterioration, both oil and copra being converted to 
water vapour and gas and lost. 

Oil Gradient , — When slices are cut from pieces of coconut meat 
parallel to the testa or brown skin and the different slices are analysed, it 
is found that an oil gradient exists in the meat which in the case of unger- 
minated nuts is practically marked. The figures in table 11 serve to 
illustrate this point. 

Table II 

Oil Gradient in Coconut Meat 


N ut Selected 

Oil Percentage (dry basis), 
of equal thickness 

Slices 

1 

2 

3 

4 

5 

Testa 

Ripe brown nut 40*0 

64 6 

67*2 

75*8 

73-7 

13*8 

Ripe (1 in. haustorium) 52*0 

68-2 

72*8 

76*0 

76*4 

— 

Overripe (4 in. haustorium) — 

73*8 

70-2 

745 

74-5 

— 

Copra Deterioration. 

Table III 

1o illustrate the 

relation 

between 



high free fatty acid (f.f.a.) and high oil percentage. 



flood 

Insect 

Mould and 

undeteriorated 

ridden 

insect 


copra 

copra 

ridden 

Malayan No. of samples 

16 

2 

8 

Estate Average oil percentage 

65*8 

65*4 

66 8 

Copra Average (f.f.a.) percentage 1 

2 

•8 

Straits No, of samples 

6 

7 

19 

Native Average oil percentage 

64*8 

65*2 

67 0 

Copra Average (f.f.a.) percentage 

•3 

1*2 

1-6 


Thus, when moulds attack the inside face of a piece of copra, it would 
appear as the tissue containing the lowest oil percentage is broken down 
and removed in the form of gas and water vapour and the unattacked copra 
that remains becomes progressively richer in oil. As deterioration progresses 
(in the absence of insect attack) the average oil percentage therefore 
increases and figures in excess of 70 per cent oil for low grade Malayan 
copra are quite common. Only in very exceptional cases is the percentage 
of oil lower than 66 per cent in mouldy Malayan copra, i.e., when copra 
is uniformly rotten throughout. 

During such deterioration, free acidity and the further destruction 
products of glycerol render the copra sour and evil-smelling and the 
resulting oil and cattle cake €irc dark and unpalatable, 
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However, it is important to note that the ether extract includes the 
free fatty acid so that deteriorated copra does not contain as much neutral 
oil as analytical results expressed as oil percentage (dry basis) may appear 
to show. Ihe importance of this observation lies in the fact that the 
purification of an extracted coconut oil to remove its free acidity yields 
in large quantities what is known as “dirty soap stock” and in an edible 
oil factory the disposal of this bye-product is difficult, while in the soap 
factory it can only be used in low grade soaps, because it retains most of 
the dirt and colour of the oil. This soap stock is not of much value and its 
removal by caustic soda is expensive. 

During deterioration by heat, moulds or insects, there is a concealed 
loss of oil and copra constantly proceeding which may be very considerable. 
It is the producer who suffers from these causes, because the various 
buyers allow in the price they are able to offer for anticipated depreciation 
in transit. 

I'he actual loss of oil and copra occurs during deterioration has been 
shown experimentally in Fiji by exposing copra on a drying “Vata” to 
the action of air-borne moulds. In 14 days it was found that the copra 
dried to 5 per cent but that it lost 12*4 per cent of its anhydrous weight 
and 8*2 per cent of its total oil, while the free acidity rose from '2 per cent 
to 8.5 per cent. 

It has been found in Malaya that if bad copra, which has developed 
a high degree of rancidity, is stored under good conditions of free venti- 
lation, the acidity diminishes while the copra as a whole will become dry 
and clean and the mould will fall away as dust. Six large samples were 
stored for three months under excellent conditions and the results are given 
in table IV. 

It would appear that the drying of the copra arrests further acid for- 
mation from the neutral oil, while the existing fatty acids are converted 
into water vapour and gas and removed with a consequent reduction in 
the (f.f.a.) content. 



Table IV 

Effects of Storing Native Cop 
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Neutral Oil 


Fatty acid Glycerol 

.,1 I . . 

(las and Water (ilycerol Derivatives 

Vapour Gas and 

Water Vapour 

Physical Properties .' — Apart from its ^ood keepings qualities, well-dried 
brittle copra is to be preferred because, as has been stated by an authority 

in Eng^land, rubbery copra does not press well. When the pressure is 

applied the oil flows satisfactorily, but at the end of the operation when 

the pressure is released, the cake tends to suck up the oil ag:ain owing^ to 

the elasticity of the material. 1‘his authority has stated that with such 
copra it is not possible to reduce the oil below 7 per cent, whereas good 
friable copra yields a cake with 5 per cent oil. 

Such rubbery copra may be produced from young nuts, and “case- 
hardened’* copra with a wet core will also show elastic properties. It is 
interesting to note that “case-hardened’* copra appears to show considerable 
resistance to mould attack ext'ept in the presence of insects which arc 
abl(* to pierce the burnt crust and so expose the wet copra beneath to 
mould attack. 

Size , — If the pieces of copra are too large, the consignment will 
naturally be very bulky, and the best practice is to chop the half nuts into 
four pieces. 'Fhe manulacturers object to copra of larg-e size oh tlu‘ ground 
that it takes longer to ('harge the machinery and more storage room is 
required owing to the bulkiness of the material. 

At this point some reference might be made to the advantages of baling 
chopped copra. To date, one firm in this country has exported during the 
past year 500 tons of “F.M.S.” copra in baled form to Kurope with entirely 
satisfactory results. An article on this subject giving the experimental 
results obtained has already been published and further experimental work 
is proceeding” to explore the possibilities of the baling of the lowest grade 
of copra available on the Singapore market. 

It should be noted (a) that copra can be compressed at a pressure of 
1*5 cwt. per square inch without loss of oil either during compression or 
subsequent storing and shipment, (b) 'Fhat the “broken stowage*’ is 
reduced, e.g. , 20 c'wl. of baled copra occupies only the same cargo space 
as 12 cwt, of sacked copra. Loc'al transport and shipping freight charges 
('an accordingly be reduced, (c) 'fhe bales slock squarely leaving straight 
channels for air movement through the stack, (d) 'Die bales, which are 
2 cwt. in weight, can be easily checked and are of convenient size and 
shape, (e) 'Fhere is no evidence that “F.M.S.’* ('opra deteriorates more 
in transit in baled form than in sacks, nor is there any loss of oil. 

If the material is much broken up so that there arc “smalls’* the dealer 
objects because : 

(a) This allows the careless or deliberate inclusion of foreign matter, 
(grave exception is taken to sand, nails, etc. which can do great damage 
to machinery). 

(b) It makes sorting of “mixed** copra into “F.M.” and “F.M.S. ’’ 
grades difficult. 

(c) Much broken up copra exposes a large surafee to mould and 
insect attack and the smallest pieces arc gradually converted to a grey 
fibrous dust which gives the material a dirty appearance. 'Fhe small pieces 
are also readily lost in handling. 
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(d) The cattle cake derived from such copra will be sour and darker 
than the best. 

The production of “Smalls” should, therefore, be avoided and it is 
recommended that, where the meat must be extracted wet from the shell 
in the field, as far as possible only fully-ripe nuts should be harvested. The 
meat of unripe nuts is very adherent to the shell, while the thin meat of 
very overripe nuts is inclined to break. On the other hand, where the 
halved nuts are transported to the kiln and are subjected to semi-drying, 
the half pieces of meat readily fall out of the shell. When the fully-dri^ 
copra is subsequently chopped to reduce the bulk, care must be taken to 
obtain pieces of even size. It is doubtful, however, if this practice is to 
be recommended as a fresh wet surface is thereby exposed to mould attack. 
It would be better to chop the copra when half dry as it comes from the shell 
and then dry and seal the cut surface. 

Thickness , — As far as possible, only fully ripe brown nuts should be 
used for the production of copra because such nuts produce the greatest 
thickness of dry meat. The practice of picking unripe nuts in order to 
take advantage of a favourable market, or to obtain a speedier cash return, 
or because crop collection is leased out, or to anticipate theft, is well 
known. 

Oil Content , — It has been shown that bad copra can contain a high 
percentage oil content, i.e., high ether extract. At the same time the yield 
of neutral oil will be small and it will be of low quality on account of extrac- 
tion difficulties. A large amount of soap stock has to be removed to purifiy 
the oil, while much of the original colour and odour is still retained in the 
oil even after refining. 

The ultimate objective is to produce a copra equivalent in physical 
condition, appearance, and oil content to the “F.M.S.” Ceylon product. 
In Ceylon a white copra of high oil content is regularly produced, and 
receives special preference in the London market. The related questions 
of cultivation and .soil impoverishment are being investigated, while correct 
nut harvesting and possible oil loss during copra preparation are also being 
studied with a view to correcting the alleged decline in the oil content of 
good quality Malayan copra during the last ten years. 
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SOME FACTORS IN 
COFFEE CULTIVATION* 

InjJuence of the Acidity of the Cultural Medium oti the Coffee Tree . — 
About the influence of the acidity of the soil on the g:rowth of the 
coffee tree we are wholly ignorant. The first indications about the require- 
ments of cofiee in this respect have been forwarded by the experiments of 
pe Camargo, who cultivated young coffee plants in water cultures of 
different hydrogen-ion concentration. 

As previous experiments had shown, it is possible to cultivate Arabian 
coffee {Coffea arahica) for more than one year in spring water containing 
0 0196 K; 0 04 Ca; 0 023 Mg; 0 005 SO^ ; traces of H^PO^ ; 0 004 NO^ 
and 0*011 Cl. In the new experiments sulphate of potash and sulphuric acid 
were added in different doses so that the cultural solution got hydrogen-ion 
concentrations of 7*2, 6*8, 5*8, 5*1, and 4*2. After 7 months’ growth the 
weight of the plants, grown in these solutions of different hydrogen-ion 
concentrations was measured and it was found that the plants grown in 
the solutions with hydrogen-ion concentrations of 5*1 and 4*2 had obtained 
the highest weight. 

The conclusion may be drawn that Coffea arahica prefers a medium of 
high acidity. It may be expected that the same will be the case with 
Liberian and robusta coffee and also with other cultivated coffee species. 
We may remember that the para rubber tree grows well on* acid soil with 
a hydrogen-ion concentration of 3 to 6. 

Soils which are suitable for coffee are in general suitable for rubber 
— in fact the two crops arc often grown in combination. 

Manuring . — A fertiliser experiment in Porto Rico seems to indicate 
that on the soil in question a beneficial effect was obtained from potassium 
manure, especially when combined with nitrogen. The fact that the experi- 
ment contains only one series of plots and that each year the arrangement 
of the plots was modified makes it difficult to draw a definite conclusion. 
The author considers that in Porto Rico “the application to fairly good coffee 
of 100 pounds of ammonium sulphate and 200 pounds of potassium sulphate 
(or potassium chloride) per acre at six months* intervals should bring to 
the coffee planter handsome returns on his investment in fertiliser.” It 
seems however that further experiments will be needed to give a reliable 
basis for such a statement. 

Selection . — At the. Pacific Science Congress^ which took place in 1929 
in Bandoeng (Java), the question of the selection of perennial crops was 
one of those discussed. A preliminary report of the paper of Dr. Hillc 
Ris Lambers was given by Ir. Ostendorf. 

In Java coffee selection was carried out on one plantation (Banaran) 
under scientific guidance and in three Experiment Gardens, viz. (1) 
“Bangelan”, the Coffee Experiment Garden of the Agricultural Department, 
(2) “Soember Assin”, the Experiment Garden of the Experiment Station, 
Malang and (3) “Kaliwining”, the Experiment Garden of the Besoeki 
Experiment Station. 

The system in “Bangelan” has been to select superior mother trees 
and to test the illegitime descendants, (i.e. the descendants obtained by 
uncontrolled pollination). When a mother tree produced in this way descen- 
dants of superior quality, the mother tree was kept for seed winning and 

* From the International Review of Agriculture, Part I, Year XXI , No. 11, 
November iftSO. 
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in some cases little fields were planted with grafts of the mother tree in 
order to obtain a larger quantity of the seeds. Only robusta coffee has 
been made the subject of a thorough study. In Bangelan the question 
of the stock has also been studied and it was found that the seedlings of 
different trees were not all equally suitable for being used as stocks. One 
hybrid of robusta and Quillou was considered to be exceptionally suitable. 

In “Soember Assin’’ a great number ()f small fields have been planted 
with seeds and with graftings of superior mother trees. As far as possible 
the seeds are obtained by means of self-pollination of the mother tree. 
Artificial cross-pollination with different mother trees have also been made. 
The characters which are especially kept in view arc : high-bearing power, 
large beans, and resistance against leaf disease, and berry borer. 

In ‘‘Banaran” similar lines are fallowed. Here also mother trees 
have been selected which excelled in high-bearing power, good quality of 
beans and resistance against disease, and of each mother tree one or more 
fields of grafted trees and one field with seedlings — obtained by self-pollina- 
tion — have been planted. 

In “Kaliwining” the same scht;me has been followed. 

In the discussion which followed after the reading of the papers, it was 
pointed out that the selection work with coffee had not yet shown the great 
practical success wliich the rubber selection work had obtained. One of the 
greater difficulties in the selection of coffee was according to Ir. Huitema 
the small amount of graft material that could be obtained from one tree. 

Planting System and Shade Trees. — For many years the “dadap serep” 
[Erythrina lithosperma) has been in the Dutch East Indies the generally 
used shade tree. In consequence of the attack of dilferent diseases and 
pests (especially of the cicadellid Typhlocyha crithnuac) it could no longer 
be used and was replaced by the “lamtoro*’ (Lencaena glauca). However, 
neither this nor any of the other leguminous trees tried as shade trees was 
considered to be equal to the old “dadap. It has therefore been 
endeavoured in dilferent ways to use the “dadap” again, be it in combi- 
nation with the “lamtoro.” 

A new scheme for using the dadap in combination with the lamtoro 
was proposed by Rudin. This scheme is based on the consideration that 
the dadap cannot be relied upon after its '8th year, therefore every eight 
years the dadaps are entirely replanted. This is done in such a way that 
one half of them are replanted in the 7lh year and the other half in the 
8th year. 

Thus one row of cofiee alternates with one row of shade trees, and of 
the ro\ys of shade trees we have alternating one row consisting of only 
lamtoro trees and one consisting of lamtoro and dadap alternating. The 
coffee is planted at 10 by 10 feet, and in the rows of shade trees these 
are also 10 feet apart, In this way the shade trees are planted very closely, 
but this is done purposely to make them serve also for the production of 
fuel, and for this purpose the lamtoro is regularly pruned, while as men- 
tioned, the dadap is replanted after 7 and 8 years. The pruning of the 

lamtoro is done in this way : every year one-third of the lamtoro is cut 

back > up to 10 feet and in the 3rd, the 9th^ the 10th, and the 11th year 

about one-fourth of all the lamtoros are replanted. 

The only drawback of this system seems that it is rather complicated, 
but the principle to use the dadap in combination with the lamtoro by 
rejuvenating the dadap every 8 years seems very sound. 

The writer also gives a scheme of improvement of the soil conditions 
by means of a system of pits which are dug between every two shade trees. 
The system is so that every four years the same pit is dug out again, and 
in each of the consecutive four years the pits are dug in another place. 
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A detailed calculation is given of the expenses of the application of 
this system of shade trees and pits. 

Preparation, — An elaborate description of the preparation of robusta 
colTee in ithe Netherlands Indies, resulting from an enquiry in which 149 
estates collaborated, was given by Knaus. 

A minority of the estates use water power, the majority use motor 
power or steam engines. 

As regards the pulping machines the '‘Vis’' pulper has practically 
ousted all the other systems. (Walker pulper, Gordon pulper, etc.) 

Fermentation and washing is done in many different ways. Fermen- 
tation Lime varies from 12 hours to 8 days. It seems desirable to investi- 
gate what system is the best and to bring more uniformity into the different 
methods. On 19 estates fermentation has been entirely eliminated. At 
any rate it is at present clear that fermentation has no influence on the 
taste and the colour of the cofl’ee. A too long fermentation can, however, 
have a deleterious effect. 

The most practical washing machine, which is especially recomrnend- 
able when no fermentation is applied, is the “Rapido” washing machine. 
It consists of a double perforated trough, in which two horizontal spindles 
with paddles are rotating. When fermentation is eliminated washing is 
done on same estates with the addition of lime or ash. This furthers the 
removing of the pulp. The drawback that beans with a damaged seed 
skin gets a dark-bluish discoloration makes this method not recommendable. 

A new method of fermentation has been tried with success : 'fhis 
consists in fermenting under a slow continuous stream of water. I'he 
beans are lying on a perforated plate and water is continually added. In 
this way the subst antes w'hich are formed during fermentation are quickly 
removed and the fermentation is accelerated so that it is completed in less 
than 24 hours.. 

When the coffee leaves the w^ashing machine it contains about 55% of 
water. On the great majority of estates the first drying is done in the 
sun on drying fl(X)rs or on a draining floor, or a centrifuge is used. Only 
on a minority of the estates the coffee is at once brought into the drying 
house. On the drying floors the whaler percentage can decrease in one 
morning to about 35%, if the coffee is spread out in a thin layer; on the 
draining floor the water percentage goes down to about 50% and in the cen- 
trifugal machine to 45%-50%, The higher cost of centrifugal machines 
makes them not recommendable. 

Of the various systeips of drying houses the Vis system is the most 
extensively used. Drying in the drying house is perhaps the most important 
part of the preparation, and the quality of the coffee depends on it for a 
great part. A drying house is considered to be practically indispensable. 
On 3 out of the 149 estates no such houses are used : 2 of them dry w holly 
on drying floors in the sun — a process which takes one week or more — 
and on one estate a Guardiola drying machine is used. Otherw ise Guardiola 
machines are no longer used on account of their small capacity. 

For details of the Vis drying house reference must be made to the 
original article which gives a scheme of this system. According to the 
capacity of the house and the quantity of coffee to be dried, drying can be 
done in a quicker or in a slower tempo. On the majority of the estates 
the coffee is ready after having been kept for 24-25 hours in the drying 
house. On some estates the coflee remains in it 48 hours. The tempera- 
ture is on the majority of the estates in the beginning 90-100®C. dropping 
gradually to 50-60^C. The coffee must regularly be turned over. 
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When the drying is complete the coffee must be broken either with 
the teeth or with a hammer and may not be dented. i 

The tempo of drying influences the colour : slow drying gives a dark- 
green or even a bluish-green colour, quick drying at a high temperature 
gives a light colour (yellow-greenish to yellowish). The most desirable 
colour is obtained by drying at an initial temperature of about 100‘’C. which 
is made to drop about 50®C, a greenish colour is obtained in this way and 
the silver skin gets easily removed, which is not always the case when 
the coffee is dried slowly. 

As to hulling, the Engelberg huller is generally used. 

Sorting machines are in use on 46 estates, mostly the Gordon thread- 
separator. The author considers that better sorting arrangements should 
be aimed at. 


The following figures show the loss in weight of 100 kg. fresh ripe 
berries during different manipulations : 

Fresh ripe berries ... ... 100 kg. 

Pulped ... ... ... 74 „ 

Washed ... ... ... 52 „ 

Centrifuged ... ... ... 47-49 ,, 

Dried on drying floor ... ... >> 

Dried in drying house ... ... 26 ,, 

Hulled ... ... ... 22 „ 
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THE MALARIA PROBLEM OF ASSAM* 

I N an address on the control of Malaria in Assam, delivered to the 
Assam Branch of the British Medical Association in January, 1930, 
I recorded the principal results of my researches, during the past 
four years, on Assam’s malaria problem. From my researches I 
stated that A. minimus was practically the only carrier found among 
some 50,000 adults dissected belonging to twenty ditferent species. 1 also 
recorded the results of my investigations on the bionomics of this species. 
1 stated that in the selection of its breeding places, A, minimus in xNature 
avoids: (1) Contaminated water. By that I mean muddy or silty water; 
water with finely divided clay in suspension; water contaminated with the 
products of iron oxide bacteria; or water covered with a thick scum of 
surface algae. (2) Water which has a high velocity of current. (3) 
Water covered with dense shade. 

I also recorded that the conditions which this dangerous species selects 
for breeding sites are : (1) Clear water. (2) Stagnant or slowly movinig 

water. (3) Where a certain degree of sunlight reaches the water surface. 

MASONRY WELLS 

fo the types of breeding places of A. minimus which 1 have already 
recorded, I have now to add finding larvae of this species in a “pucca 
well.” The “pucca” w'cll in which A, minimus larvae were collected was 
about 20 feet deep, and was constructed entirely of reinforced stone con- 
crete. well-rings cemented together to prevent contamination of the water 
from percolation. The water level in the well was within six feet from the 
ground surface. 1'his finding, at first, appeared to me to be exceptional, 
but the necessary condition demanded by A, minimus in the selection of 
breeding sites, viz,, clear, uncontaminated, slowly moving or stagnant 
water, completely or partially 'exposed to sunlight, were fulfilled. 

'fhe main reason why A, minimus and other species of anopheline 
mosquitoes have not previously been found breeding in masonry-built wells 
fulfilling the above conditions in areas which I have investigated is doubt- 
less due to the fact that these wells are usually treated daily with chlorogen, 
thereby eliminating the larval food supply. Further, mosquito larvae have 
little chance of surviving even in open unchlorinated pucca wells, as water 
is being more or less continually withdrawn by buckets from early morning 
to late in the evening. * The well teeming wdth A. fninimus larvae had, 
I found on investigation, been left unchlorinated and undisturbed for several 
weeks. A. minimus has now been eradicated from this well by eliminating 
the light factor, i.e., by providing a suitable cover. 'I’his funding in a 
masonry-built well clearly demonstrated to me that concrete inverts, unless 
properly graded and constructed, could also function as breeding places 
for A, minimus. As mosquito control by “pucca drains” was the principal 
anti-malaria measure adopted in a highly malarious site in Assam, I was 
interested to learn that many of these drains have also to be regularly 
oiled because anopheline mosquitoes are found breeding in these concrete 
inverts. An engineering friend, who has studied the anti-malaria measures 
which have been carried out in areas under my supervision, wrote to me 
that “open pucca drains with slopes flatter than 1 in 400 do not keep dry, 
as slight settlemen t and imperfect work cause pools to form. At 1 in 400 

* By Dr. G. C. Ramsay in The Journal of Tropical Medicine and Hygiene, Nu 
23, Vol. XXXIII, December 1, 1930. 
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they are fairly free from pools. Again, all pucca drains have to be cleaned 
regularly, as rubbish causes pools.” It is obvious that, if concrete inverts 
are to fulfil the function intended, the factor underlying mosquito control 
by this means is to obtain high velocity of current by eliminating pockets, 
pools, obstruction from vegetation, and to provide a suitable gradient. In 
my opinion the gradient should not be less than 1 in 200. 

WATER TIDINESS 

The removal of vegetation, i.e., the clean weeding of drains, stream- 
lets, streams, pools and tanks has been repeatedly advocated in Assam 
and elsewhere as an anti-malaria measure. The principles underlying 
clean weeding or removal of debris which are of value in preventing mosqui- 
toes breeding are : (1) increase of velocity of current through removing:; 

obstructions ; (2) in certain types of soil there is increased water conta- 
mination from the direct action of the water on the denuded soil surface 
(silt or clay factor) ; and (3) in other cases and especially in pools and tanks 
the removal of vegetation diminishes the available shelter for larvae and 
increases the opportunites of larvivorous fish. But my own experience 
has been that A. minimus will breed freely in the small pockets and bays 
of clean-weeded, clear water, slowly running drains, streamlets or streams, 
also in clean-W’^eeded pools or tanks if the degree of light, demanded by 
this species in its breeding areas, is sufficient. In high-lying hyperendemic 
malarious sites the slow flowing clear water in loops, pockets and pools of 
partially shaded or unshaded streams and streamlets affords prolific breeding 
places of A. minimus. These areas are frequently devoid of any vegetation 
(grass or weeds) near the water edge. It is apparent therefore that clean 
weeding as an anti-larval measure has decided limitations, especially as 
thorough oiling by a knapsack sprayer destroys vegetation. Further the 
decomposing vegetation is an excellent medium for retaining oil. 

In most tea estates in Assam it is routine custom to clean out ditches 
and drains periodically from the point of view of tea cultivation. I'he 
principle underlying cleaning drains is obviously to prevent water logging, 
or in other words to increase soil aeration by facilitating run-off. The 
result of these cleaning efforts, unfortunately, has been in many cases to 
broaden water channels unnecessarily, ar^d thereby to reduce the velocity 
of current also to increase the difficulty of providing biological control 
of malaria by dense shade. 

SHADE 

Where feasible, water channels on malariogenic terrain should be 
narrowed and deepened as this increases the velocity of current and facili- 
tates covering by dense shade. Dense shade, of .course, prevents vegeta- 
tion from growing in the bed or on the banks of a drain or streamlet and 
hence ob'^ates the necessity of cleaning these channels, thereby also elimi- 
nate' recurring expenditure associated therewith. During the past 

/ months I have been investigating the degree of shade essential 
t /hate A, minimus from proved breeding places. I find that durantha 

(t /lorny privet hedge) and eupatorium give excellent dense shade over 

na J/v channels and have, so far, from my investigations, fulfilled require- 
mck /s, but my recommendation to shade dear-water broad channels with 
trees such as Cassia nodosa or Cas^sia javamca^ unfortunately limits itself 
only to certain types of breeding places. Cassia trees although they give 
dense shade are deciduous and hence will not fulfil the function intended 
over breeding areas which are malariogenic during the period of the year 
when the leaves have been shed. Cassia trees shed their leaves in March, 
April, and early May, hence these trees are only suitable for shading 
breeding areas which function as A. minimus resorts, during the monsoon 
season. In hyperendemic sites where malaria is being transmitted after 
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the nigfht temperatures rise above eO^F. in March and April, it is essential, 
where feasible, to provide dense evergreen shade over water-courses which 
are selected by A, minimus as breeding sites during this period of the year. 
For this purpose 1 am at present carrying out experiments with trees which 
will give dense shade throughout the entire Assam malaria season. Ihe 
jak-fruit tree (Arlocarpus integrifolia) appears to be highly suitable for this 
purpose. 

SWAMP VEGETATION 

A dear distinction must be drawn between the planting of swamp 
vegetation and allowing a swamp to revert naturally to jungle. I have 
watched swamps in the process of reverting to jungle over a number of 
years, and during these years they have remained a deadly danger to all who 
lived near them. In parts of the swamp there is shade enough to retard 
the growth of larvae ; but the shade was by no means uniform, and open 
spaces teeming with A. minimus existed. In the course of many years, 
the probability is that the whole swamp would be shaded over ; but we 
cannot afford to wait this time. 

The vegetation 1 am now planting consists of several swamp plants, 
which are not the end-product of reversion to jungle, but an intermediate 
stage. They propagate themselves rapidly when introduced, and as we 
know from practical experience soon blot out the sunlight and A, minimus, 
which requires sunlight. 

In these hyperendcmic sites the principle underlying absolute shade 
are also being applied ; that is filling in functionless man-made drains, 
man-mad(‘ clcar-watcr tanks, and borrow-pils. 

TEMPERATURE 

1 have previously stated {Ind, Journ, Med, Research, 1930) that during 
the period of the year (December, January, and February) when the night 
temperatures drop below 60^F. the feeding stimulus of anopheline mosqui- 
toes and especially of A, minimus is inhibited. 

With a view to reducing expenditure on larvicides 1 stopped all anti- 
larval measures on fifteen gardens under my supervision during the past 
season when the night temperatures had dropped below 60^F., but carried 
on, as usual, all anti-larval measures on three tea estates in the same 
district, so that the effect on the incidence of malaria could be compared 
on controlled and uncontrolled areas during the ensuing transmission 
period. Fifteen of the uncontrolled gardens included three hyperendemic 
sites, while two of the controlled areas were also hyperendemic sites. The 
results, so far, have shown that, if dangerous breeding areas are efficiently 
controlled by anti-larval measures during the period of the year, wdien the 
night temperatures rise above 60^F., it appears to be unnecessary to 
apply anti-larval measures during the non-transmission period of the year. 
Further investigation, however, is required to confirm this opinion. 

SOIL COMPOSITION 

The relationship between soil composition and the breeding of A . 
minimus has been of great interest to me during my researches. 1 he 
importance of certain types of soil which cause water contamination and 
hence become free from A, minimus is clearly brought out in low-lying 
land in Assam. In studying drains, streams, and streamlets on high-lying 
land it is interesting to note that many of these channels which have dried 
up during the cold dry weather run silty during the first, few showers of 
the North-West monsoon and then clear during the remainder of the rainy 
season. The silt in these channels is obviously mainly due to atmospheric 
action, during the cold dry weather, which causes soil disintegration. As 



soon as the gross products of disintegration have been washed away the 
water in these channeJs again runs clear and forms ideal breeding places 
for A, minimus. On ‘low-lying cultivated land the finely divided pr^ucts 
of soil disintegration, which have been in the past and which in this 
changing universe continue to be carried down from high-lying to low-lying 
land, are easily stirred up by rainfall and are inimical to the breeding 
habits of A. minimus. During the cold dry weather of 1929-30 1 carried 
out a series of experiments on a drain, about fifty yards in length, on low- 
lying land, which A. minimus had selected as a cold dry-weather resort, 
because the undisturbed water had become clear. The silt was stirred up 
in the centre of the drain by three of my establishment for two hours daily 
over a period of one week. This had apparently no effect on the number 
of larvae which could be caught in the clear-water pockets at the edges. 
These pockets were unaffected as the silt did not reach them, but when the 
pockets and grassy edges of the drain were stirred up for two hours daily 
over a period of a week it became extremel} difficult to find a single .4. 
minimus larva. The degree of silt, also of water contamination generally 
necessary to eliminate A. minimus requires further investigation as 
experience has shown me that A. minimus is sometimes compelled during 
the cold dry weather to accept types of breeding places which are avoided 
during the rainy season when there is a great increase in the number of 
more suitable breeding places. 

RICE FIELDS 

An extensive cold weather breeding area, formed by seepage from 
a plateau adjacent to a tea estate where the spleen-rate, in garden-born 
children, has never in my experience been over 6 per cent, has also been 
of great interest to me. This area is free from A. mimmus during the 
period of the year when the soil is stilled and when under rice cultivation. 
As soon as the rice crop is reaped, in November and early December, the 
undisturbed exposed seepages teem with A. minimus larvae. Water con- 
tamination from silt during the rainy season and probably the shade of 
the thickly planted rice after the monsoon season appear to be the factors 
in keeping this area free from A. minimus until the rice crop is out. 

Many of the swamps in Assam when cleared are harmless owing to 
their soil composition (sill or clay factors) ; but exposed clear-w'ater swamps 
are invariably highly malariogenic. The danger of these sw^amps is in 
many cases further increased when railw^ay embankments or bund roads 
cross them and retard the flow of the natural waters and so increase the 
bearing areas. Instead of the usual bund and narrow bridge or culvert, 
screw bridges or suspension bridges are much more satisfactory. Such 
bridges cause the minimum interference with nature, and facilitate the 
replanting of the swamp with aquatic vegetation that will ultimately com- 
pletely eliminate sunlight and A. minimus. 

Again in Assam there are thousands of acres of swamp where, owing 
to the composition of the soil, rice can be safely cultivated. But in other 
places, swamps are so deep, and of so little value for growing rice, that 
It is questionable whether it would not be better to abandon them, and 
move the people back a safe distance, which need not be far, as was shown 
by Watson’s observations on flat land jungle in Malaya, and Christopher’s 
on the Andaman Islands. Both these observers found that malaria was 
absent, or nearly so, in villages or estate cooly lines which were over 
half a mile from the breeding places of A, umhrosus and A, ludlowi respec- 
tively. Even if further research fails to show us more efficient methods 
of controlling anopheles than we now possess, we have always the above 
as a method to fall back on^ 




EFFECT OF MALARIA ON LABOUR 

Investigation has shown me that malaria in Assam is the disease which 
is mainly responsible for reducing the efficiency of, also for depleting, 
tea garden labour forces. Experience has also taught me that it is the 
highly malarious tea estates which are mainly compelled to recruit labour. 
There are many tea estates in this Province which are practically free 
from malaria and which have not recruited labour for over twenty years 
owing to the natural increase in the population. I have been informed 
that annually over £500,000 is spent by the tea industry on recruiting 
labour to tea estates in Assam from other Provinces in India. Much of 
this annual recurring expenditure will doubtless in due course be saved 
by the tea industry when the malariogenic factors in each area are carefully 
investigated and appropriate anti-malaria measures applied. 

SUMMARY 

A. mininiiis^ which is the main vector of malaria in Assam, was found 
breeding in a masonry-built well. This finding, at first, appeared to be 
exceptional but the necessary conditions demanded by A. minimus in the 
selection of breeding sites were fulfilled. 

This finding also shows that A. minimus will breed in concrete inverts 
if these are not properly graded and constructed, i.e., mosquito control 
by concrete inverts is dependent on velocity of current. In .the case of 
masonry-built wells the light factor has to be eliminated by providing 
suitable covering. 

In certain highly malarious sites it is essential, if A. minimus is to 
be eliminated,, to shade malariogenic water by trees which will give dense 
shade throughout the entire Assam Malaria Season. 
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MEETINGS, CONFERENCES, ETC. 


BOARD OF AGRICULTURE 


FOOD PRODUCTS COMMITTEE 

M inutes of the meeting- of the Food Products Committee of the 
Board of Agriculture held in the Board Room of the Depart- 
ment of Agriculture, Peradeniya, at 2.30 p.m. on Monday, 
the 23rd March 193L 

Present, — Hon’ble Dr. W. Youngman, Director of 
Agriculture (Chairman), Messrs. C. Drieberg, A. A. Wickremesinghe, S. 
Pararajasingham, A. Ramalingam, C. A. M. de Silva, (late Mudaliyars 
A. E. Rajapakse and M. S. Ramalingam, W. A. Udugama Dissawa, 
Rev. Fr. L. W. Wickremesinghe, the Entomologist, the Economic Botanist, 
the Divisional Agricultural Officers, Central, Northen, North-Western, and 
South-Western Divisions, and Mudaliyar N. Wickramaratne (Secretary). 

Visitor, — Mr. L. S. Bertus, Assistant in Mycology. 

The Chairman announced that letters and telegrams were sent by the 
following members regretting their inability to attend the meeting- ; Hon. 
Mr. A. Mahadeva, Messrs. H. L. de Mel, C. W. Bibile, E. C. de Fonseka, 
C. Muttiah, the Agricultural Chemist, (late Mudaliyar G. A. Gunatilake, 
and Mudaliyars (i. W. Ciunaratne and S. Muttutamby. 

The minutes of the meeting held on 4th August, 1930, were confirmed. 
Before proceeding with the business of the meeting, the Chairman 
referred to the absence of two members who intended to lead discussions 
on certain items in the agenda and to the poor attendance at meetings 
in general, and said that if it was found that the interest of members was 
falling ofT, it would become necessary to ask Government to reduce the 
number of meetings for the year which was four, but he hoped that that 
would not be necessary and it would be possible to keep the Food Products 
Committee going up to the full number of meetings. 

With reference to the minutes of the previous meeting, the Chairman 
informed the meeting that the Sub-Committee appointed to go into the 
question of the reports made by the Paddy Sub-Committees and to draft 
recommendations, submitted the following to the Board of Agriculture at 
its annual Conference held in October last, viz : 

‘Hn presenting to the Board of Agriculture, in Conference, the reports 
of the Local Committees, the Food Products Committee recommends, 
through the Sub-Committee appointed for the purpose, that a Commission 
be appointed by Government to enquire into, and make recommendations 
with regard to, the possibilty of increasing paddy production in the Island 
in the light of the information in the reports, and it recommends especial 
attention, among other points, to the following : 

(1) Improvement of irrigation facilities so as to meet the needs speci- 
fied in the reports. 

(2) Organisation and co-ordination of the services concerned with the 
cultivation of paddy as Agriculture, Irrigation, Revenue, Forestry, 
Animal Husbandry and any others (here should be considered 
provision of pasturage and fencing). 
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(3) Tenancy conditions (consolidation of infinitesimal shares in lami, 
alienation of new lands under such conditions as to prevent the 
system of infinitesimal shares, and the impediment of the existing 
share system of rental). 

(4) The marketing question (credit, supply of seed paddy and manure). 

(5) Anti-malarial and other public health measures. 

(6) The improvement, where necessary, of means of communication. 

(7) Provision of elhcient drainage and flood protection, including the 
clearing of el as.” 

Mr. H. L. de Mel, a member of the Sub-Committee recommended the 
insertion of the words “at an early date” between the words “recommen- 
dations” and \v\\h regard to”. Mudaliyar Samarasinghe sigiu'd the abov^^ 
rec'ommendations with the following rider: 

“I subscribe to the above without implying thereby that I consider 
the suggested recommendations adequate action upon the reports.” 

Mr. Wickremesinghe added the following rider : 

“'fhal eliication in village schools be in a decidedly agricultural 
trend and experimental paddy plots be provided for every village 
school. ' ’ 

The Chairman further stated that on the suggestion of Sir Herbert 
.Stanley, the Board of Agriculture had agr'eed that the recommendations of 
the Sub-Committee of the Food Products Committee be accepted in the 
main. A Paddy Commission had already been appointed and* had its first 
sitting, 'file terms of reference had already been published. 

AGENDA ITEM 2 

NOMINATION OF MEMBER FOR N’ELIYA DISTRICT 

The Chairman announced that Mr. M. B. Wettewe, Kachcheri Muda- 
liyar, had been nominated a member of the Food Products Committee to 
represent the Nuwara h)liya Food Production Committee in place of Mr. 
C. B. Herat. 

AGENDA ITEM 3 

ENCOURAGEMENT OF EXTENSIVE GROWING OF FRUITS 

'I'he Chairman said that Mr. H. L. de Mel who was to move the motion 
standing in his name for discussion viz : 

(a) to follow' up the campaign for a more intensive growing of fruits; 

(h) to organise a freer distribution of budded and graft(*d fruit plants 
for sale ; 

((') the manuring of fruit plants with a view to obtaining the fruit out 
of season ; 

had written to him of his inability to attend the meeting and had forwarded 
a nu'morandiim on llu‘ subject which the ('h airman said he would not 
propose to read but would like to place at a meeting at whi('h Mr. De Mel 
would be present, 'fhe Committee agreed to allow the motion to stand 
over. 

AGENDA ITEM 4 

ASSISTING THE PADDY COMMISSION 

The next motion in the agenda submitted by Mr. De Mel viz : 

“What steps this Committee should take to assist the Paddy 
Enquiry Commission w'hich has been appointed” 

was also allowed by the Committee to stand over. 
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AGENDA ITEM 5 

INCREASE OF THE DUTY ON IMPORTED RICE 

The Chairman called upon Rev. Fr. Wickremesinghe to move for 
discussion the motion standing* in his name viz : 

“That the duty of imported rice be increased to help the paddy 
cultivation which has received a heavy set-back owing to the 
present low prices of imported rice.” 

Rev. Father Wickremesinghe expressed a desire that that motion be 
referred to the Paddy Commission and that was the wish of the Committee. 

The Chairman here explained the procedure adopted by the Paddy 
Commission in their working and suggested that a discussion of the subject 
might be useful to the Commission. 

Rev. Father Wickremesinghe explained his motion and dwelt on the 
unprofitableness of the paddy cultivation. 'I'lie price of local paddy had 
gone down to Re. 1/- per bushel owing to the low price of imported rice 
w^hich w’as Rs. 10/- a bag and suggested that the local paddy production 
should be protected by the raising of the Customs duties on imported rice. 

He contended that if the price of paddy were to fall further there w^as 
danger of paddy being put out of cultivation. Many a cultivator in the 
Hambantota District who had been cultivating paddy w’as now' preferring 
chena cultivation, He suggested the raising of the import duty on a 
sliding scale in proportion to the fall in the price of imported rice so that 
the price of paddy would correspond to that of imported rice. 

A general discussion took place in which the follow ing took part : 
the Chairman, Messrs. Drieberg, A. A. W^ickremesinghe, De Silva, 
Pararajasingham, Peiris, Haig, Gate Mudaliyar Rajapakse and Udugama 
Dissaw'a. 

The Chairman in a lengthy statement explained the position of the 
paddy industry. He said that if a tax w'^ere to be levied on imported 
produce, it w'as generally necessary to fix a maximum rate for the article. 
In the event of any interference with a thing of this sort it w^as necessary 
that the wdiolc industry should be strictly •control led. This w as a draw back. 
The Paddy Commission w'ould no doubt consider the possibility of an 
import tax. 

The Chairman was of opinion that the world depression in many things 
w'as undoubtedly related to the price of cereals, the foo-d of the main bulk 
of the world’s population. 'Fhe condition of things in Russia, he said, 
W'as one of the many disturbing factors operating in the markets of the 
world. I'he Chairman remarked that a matter that should be closely con- 
sidered W’as whether the depression in the price of cereals, including rice, 
was of a permanent or temporary duration. The problem was the same in 
Siam, Burma, and other paddy-producing countries. 'Fhe return from rice 
in Siam w^as quite insufficient to make it not worth while growing. The 
Chairman believed that the Burmese to some extent attributed the depressed 
condition of rice to the almost absent competitor among the few exporting 
firms. He did not doubt that a gcxxl deal of economic depression w’as 
due to the fact that industries w’ere in too few hands. This was one 
reason for the depression in coconut products. He said that coconut oil 
was mostly used in the manufacture of butter but the margarine trade in 
the world lacked healthy competition being in the hands of only a few 
firms. The Chairman remarked that whether permanent or not, the 
depression in the price of paddy made it impossible to produce rice at a 
profit not only in Ceylon but also among the Burmese from whom Ceylon 
procured her rice. In such a case rice production in exporting countries 
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would stop and ultimately the pendulum must of necessity swing- the otner 
way. The Chairman remarked that if paddy were to go out of cultivation, 
something else would have to be grown for the subsistence of the people 
and what that was going to be was not easy to say. 

Another important point to consider was whether Ceylon would see 
a great increase in the production of food grains or vegetables. One thing 
that the Chairman had nmiarked w’as that Ceylon was in the very extra- 
ordinary position of being perhaps the only civili/ed nation in the world that 
had no industry apart from agriculture and that her agriculture produced 
no product of an annual crop or pasturage. I'he Chairman expressed 
his anxiety hs to what would be the ci'onomic result if there was a drop 
in the value of tea when rubber had gone and coconuts were going. The 
cash coming into the Island would then have decreased considerably and 
the fate of Ceylon was to be seen, a country not producing enough food 
for itself nor any commodity apart from those three plantation products 
that it was sending out with which to derive its cash'. Ceylon, he said, 
w'as in a unique position in which no other (ountry in the history of its 
economic development had ever, been. He concluded that the result would 
be far-reaching if Ceylon forsook paddy cultivation. 

Mr. A. A. Wickremesinghe thought any increase of taxation would 
be felt by the poor and particularly by the estates where the labourers 
depended entirely on imported rice. It was, he said, the low price of rice 
that saved the (‘st.atcs. He was opposed to the proposal. 

Mr. Pararajasingham agreed with Mr. Wickremesinghe and said that 
it was dangerous to interfere with the n/itural law of consumption and 
production. H(? pointed out that the price of paddy in the North was 
b(‘tween Re. 1-75 and Rs. 2/- and advo('ated better method of milling 
ri('e and adoption of mod(‘rn methods and intensive cultivation in order 
to iiK'rease the yield. 

Mr. Drieberg said that it was a dangerous experiment to raise the 
duty on rice aiKl particularly so he thought as Ceylon was hoping to get 
India to consent to a reduction of import duty of Ceylon coconut. The 
only alteriiative was to subsidise paddy ('ultivation by allowing a bounty 
and this was also not practicable owing to the state <^f finances. 

Rev. Fr. Wickremesinghe, in replying to some of the criticisms, said 
that if there was no increase of produc tion of paddy it was due to the lack 
of irrigation facilities. As regards the c'ontention that the increase of 
duty would alTect the estates, he said that wdien the tiaa and rubber pro- 
ducers w'ere making money during booms the paddy cultivator never did, 

Mr. Pararajasingham thought that paddy cultivation was only a 
side line and Mr. Drieberg pointed out that it w^as not so in Fr. Wickreme- 
singhe’s distric't but it was the main industry. 

Mr. De Silva thought that they were not justified in increasing the 
import duty in order to procure some benefit for a small .section of the 
community and Fr. Wickremesinghe protested that his motion did not 
contemplate a taritT. 

The Chairman remarked that it seemed to him that the reduced 
cultivation of paddy in the South might be an indication of the fact 
that the cultivators wx‘re taking to dry grain cultivation more permanently 
than in other parts of the Island. He thought that this was influenced 
by several economic factors and it might lead to the growing of cereal 
crops, cotton, maize, and legume in rotation. He further opined that 
dry cultwation has not made more advance and that the agricultural 
implements were very primitive. 
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Gate Muclaliyar Rajapakse opposed the proposal as it would affect 
the consumer who was poor. He recalled the fa('t that the proposal to 
fix a niininium price of paddy at Rs. 3/- per bushel during- the rice crisis 
was abandoned by (jrovernment. He su^g'csted Fr. Wickremesinghe to 
withdraw his motion, but the Chairman thought that it was not necessary 
as it was only a suggestion. 

Udugarna Dissawa said that if the import duty were to be raised the 
poor will suffer and opposed the motion. He further said that the 
Kandyan villag-er did not grow paddy as a business proposition but lie did 
so be('ause he considered it a disgrace to eat impoited rice. 

Mr. Haigh (Iwonomii' Botanist) said that be could not see lu)w the 
paddy industry in ('ey Ion could derive any benefit bv protection as Ceylon 
was not sell’-suppoiiing* in paddy. 

I'he Chairman in concluding the debate said that tlu‘ discussion had 
been a most interesting one and had presented th(‘ subject in a new JigliL 
to several of them. He bad no doubt that some of those present at 
tht* discussion would present h"r. Wickremesinghe’s view* to the Paddy 
(.'ommission and that the I^addy Commission would carefully consider the 
samt‘. 

AGENDA ITEM 6 

AGRICULTURAL INSTRUCTORS TO HELP AND INSTRUCT 
THE PEASANT CULTIVATOR 

Rev. Fr. Wickremesinghe moved for discussion : 

“'That the Agricultural Instructors stationed at the different 
agricultural centres be attached primarily to help and instruct the 
peasant cultivator rather than be wholly occupied with the Farm 
Station” 

and in doing so he said that for many years there had been Agri('ultural 
Stations and Agricultural Instructors had been placed in charge of tliem 
but the cultivators were not taking any help or advice from them. 
Villagers looked upon the Agricultural Stations as vt‘ry g-ood things but 
they w'ere short of finance to follow the methods adopted in these Stations. 
He therefore suggested that Instructors should go from village to village 
and instruct and advice villagers. He also thought that the Instructors 
similarly should visit schools and impart knowledge which the children 
('ould acquire and take back into their village and put into practice. 

The Chairman, Messrs. Peiris, WickrenVesinghe, Drieberg, Ciat(‘ 
Mudaliyars Ramalingam and Rajapakse, Mr. Harbord, and Mr. Pararaja- 
singham offered remarks. 

1’he Chairman said that that was a very interesting motion and 
observed that Fr. Wickremesinghe was six months behind the times; the 
Agricultural Instructors and the Divisional Agiacultural Officers had been 
given emphatic and explicit instructions on those lines suggested by Fr. 
Wickremesing'he, and be expected that these instructions should be carried 
out by all those officers. He said that the Instructor at Tissa in the 
Father's district had definite instructions about his work and he had been 
given manure and seed paddy for distribution to villagers, and he hoped 
that the Father in his parochial visitations would come across him before 
long. 

Mr. Peiris ( Divisional Agricultural Officer, South-Western) gave 
detailed account of the work done by himself and his Instructors in 
experiments with fertilizers, green manure, and seed selection. 
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Mr. Wickremesinglie enquired about the work clone in conncclion with 
school f^^a?'dens and the Chairman explained, and said, to achieve si ill belter 
results closer co-operation between his and the Fiducational DepartrnciU 
was wanted. 

Mt. Drieberj;; said that the School Gardens Scheme was a success 
at the beginning' and the Chairman jokingly remarked that that was about 
the time that Mr. Drieberg was responsible for the work. 

Gate Mudaliyar Ramalingam testilied to ihe good work done by the 
Instructors. 

(}ate Miidaliyar Rajapakse desired to grt)U' new improved types of 
paddy suitable ft)r Negombo and Messrs. Haigh, and liarhord promised 
to supply him with necessary information as regards suitable varieties 
such as B 13 or A J\Kliwi B 11, A 8 ct('. 1'he discussion closed. 

AGENDA ITEM 7 

THE UTILITY OF PADDY SEED STATIONS 

Mudaliyar Muttutamby who was to have moved the following motion 

viz : 

“Means to increase the utility of Paddy Seed StatitMis and 
d(‘monstration plots" 

was absent and disc'iission of the motion was postponed. 

1'h(‘ Chairman said that he intended visiting Mannar to see what 
I'ould be done. He remarked that Mr. Muttutamb) wanjed a greater 
impression made on village cultivators and if Mr. Muttutamby woufd 
show the Department how it could be done, it would be of immense help 
to the Department. 

Mr. Pararajasingham referred to the remarks made by the Chairman 
about the poor attendance and suggested the revival of holding of meet- 
ings in Colombo and Iku'adcniya alternatively. Mudaliyar Ramalingam 
said that for JalTna members, Colombo was a jnore convenient plain* for 
meetings. 1'he Chairman explained the dilliculty ol getting a suitable 
place for holding meetings in Colombo and asked llu* Secretary to see 
what could be done. 

N. W K'KRAMARATNE, 
Secretary, 

Food fh'oducts Committee, 
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VIEWS AND REVIEWS 

SOIL EROSION IN CEYLON* 

OIL erosion is a world-wide problem and is increasingly attractinj^ 
the attention of governments. A summary of present-day 
knowledge of the causes and effects of erosion and of preventive 
measures has recently been issued as Technical Communication 
No. 5. by the Imperial Bureau of Soil Science. It shows that 
little experimental work has been done and that data are required regard- 
ing the incidence of rainfall, and the amount of erosion caused thei'chy, the 
effectiveness of the various methods proposed for the conservation of water 
and soil and the extent to which soil characters are an important factor 
in determining erodibility. It points out that erosion forms the subject 
of publications from India, Ceylon, South Africa, New ^'caland, Nyasaland, 
many parts of the United States, and several Ruropean countries. It is 
already the subject of legislation in various parts of the world and its 
urgency as a national problem in the United States of America is shown by 
the recent appropriation of 160,000 dollars (Rs. 450,000) by the Federal 
Government for research into its causes and means of prevention and into 
the conservation of rainfall by terracing and other means. 

'rir-e problem in Ceylon has recently been investigated by a Committee 
representative of revenue, agricultural, irrigation, forestry, survey, and 
planting interests. The existence of serious soil erosion and the possible, 
consequences thereof have been pointed out by sclent i he experts, agricul- 
turists, Irrigation and Forest officers, since the time of Sir J. D. Hooker 
(1873). Largely as a result of statements made in the report of P. M. 
Lushington on Ceylon Forests Sessioua) ‘Paper XJI of 1921) the present 
Committee was set up to consider the question of soil erosion in all its 
aspects. 

The Committee made exhaustive enquiries into the state of affairs 
existent in Ceylon by visiting all the important plant iiTg districts and 
inspecting agricultural works, irrigation works, village settlements, and 
forest clearings. In each district it held enquiries at which planters, 
revenue officers, headmen, and representatives of the Irrigation, Public 
Works, and Railway Departments were invited to be present. It also met 
representatives of agents and proprietors of estates of all kinds. Us 
evidence was collected by the use of questionnaires to which written 
answers were obtained and by informal discussion at enquiries. 

The present state of affairs in Ceylon is stated in some detail. Tea, 
rubber, and coconut estates, small holdings, village settlements, chena 
cultivation, and forest clearings are considered seriatim and the measures 
taken to combat soil erosion on each of these forms of cultivation are 
enumerated at length. The external evidence of erosion in the silting of 
estates and paddy fields, the damage to irrigation works, roads, and rail- 
ways, the silting and flooding of rivers is also described. 

* Report of the Committee on Soil Erosion. Celyon Sessional Paper III of 198^1. 
Government Record Office, Colombo. 
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A section* is devoted to an account of the attitude of agriculturists 
towards the question of soil erosion, as evinced by tht^ evidence heard at 
enquiries. While it is to be regretted that several prominent agriculturists 
did not give the Committee the benefit of their experience, although more 
than one opportunity to do so was given to them, the majority of the 
planting community showed the greatest interest in the problem and dis- 
cussed it fully and at length. It was lound that on the whole the serious- 
ness of the problem was realised, but that the realisation was by no means 
always translated into action. A variety of causes was responsible for this 
inaction. I'he prohibitive cost of adequate measures of soil conservation 
was urged by some ; th(* lack of encouragement to spend money on works 
that did not show an immediate return in increased yields was given by 
others as a reason for the non-extension of preventive measures against 
erosion. Objection to the use of ground covers was perhaps the commonest 
cause of the inadequacy of existing measures of soil conservation. The 
vexed question of ( lean weeding was much discussed ; the Committee put 
forward the suggestion that ground covers, were of the greatest importance 
in conserving soil and in preventing erosion; with that sug'gestion a 
majority of witnesses agreed, but contended that ground ('overs had dis- 
advantages which outweighed any benefit that they might confer in the pre- 
vention of erosion. Upon further examination it was found all too 
commonly that the so-calU*d disadvantages were founded largely on pre- 
judice, and that th(‘ indictments against ground covers were difficult of 
proof. 

1'he views of the Committee form the subject of a separate chapter. 
It is first laid down as an axiom that “soil erosion is caused primarily 
by th(" free movement of water on the surface of the ground”. Accepting 
the truth of this axiom the report considers critically the measure^ 
of soil conservation enumerated in a previous chapter, and approves or 
condemns them by the efficiency with which they prevent the free movement 
of surface water, judged by this standard, ground covers becc:)me of 
supreme importance and are considered by the Committee to provide the 
key to tilt’ solution of the problem of soil erosion. fhe objectiems that 
have been raised to the use of ground covers are discussed and are shown 
to be largely the result of prejudice or ignorance. Soil treatment is con- 
sidered to be of importance if properly done, but shade, terraces, and 
leguminous hedges are only of limited value. Ideas of drainage systems 
stand in need of drastic revision, and drains should be regarded as a 
second line of defence against soil erosion rather than as a means of leading 
the water off the land by the shortest and quickest route. The tendency 
of ilecent years to flatten the gradient of drains should be encouraged, and 
the provision of silt-pits and locks and steps is essential if the drains are 
to fulfil their proper functions of holding up the water until a maximum 
amount may be absorbed and of removing from it any silt which other 
means of soil conservation may have allowed to be removed. 

The present methods of treatment of new’ clearings leave much to be 
desired, and the Committee urges that more consideration shall be given 
to the crop in what is perhaps the most critical stage of its existence. The 
prevailng idea appears to be to establish a record time in w^hich the crop 
may begin to yield, rather than to establish favourable conditions for 
growth from the beginning and to give the young plant a good start in 
life. There is no denying that commercial considerations rnust enter largely 
into estate practice, but a policy that considers immediate returns first 
and the health of the crop second is a short-sighted policy. 



Educative propaganda is considered to be urgently required for the 
dissemination of modern ideas of soil conservation among small-holders and 
village cultivators ; education in the possibilities of permanent rotation in 
dry areas is expected in time to reduce the area of land under chena cul- 
tivation, and to reduce thereby the damage done by this wasteful form 
of agriculture. 

The recommendations of the Committee follow naturally from the views 
outlined above. The Committee considers that estate agriculture is res- 
^ ponsible for a very large pari of the erosion that is in progress in Ceylon, 
and that the first step that should be taken to combat the erosion should 
be the provision of ground cover. It recommends that education and pro- 
paganda should go hand in hand with research into methods of soil con- 
servation ; at the same time it holds that the safeguard against erosion 
that it has enumerated are so basically sound that they should be adopted 
at once and that their advantages will be confirmed by further investigation. 
It considers that education of small-holders and village cultivators should 
be the concern of the institutions devoted to agricultural research and 
above all of the revenue officers, whose co-operation is essential for success. 

1'he question of legislation for the enforcement of measures of soil 
conservation received the serious attention of the Committee. Its first 
opinion on seeing the appalling wastage of soil that is in progress was that 
Government interference w’as called for ; further consideration of ways and 
means and appreciation of the good work voluntarily done by agriculturists 
in recent years, led the Committee to rc-consider its views and to divide 
the problem of soil erosion into two parts, those of external and internal 
damage. Without depreciating- the significance of internal damage (i.e., 
damage to the land which is being eroded) the Committiee has decided 
that, until the possibilities of propaganda, persuasion and example have 
been exhausted, it is not desirable to recommend Ck>vernment interference 
with private property ; it considers, however, that the subject should he 
reviewed in five or seven years* time, and that if the improvements that 
are hoped for as a result of publication of the report have not taken place, 
compulsion by means of legislation should be considered. 

The Committee considers that there* is no justification for external 
damage (i.e., damage to property other than that on which the erosion is 
taking place). It recommends that steps should at once be taken to intro- 
duce legislation or to amend existing legislation so that those who damage 
others’ property by the injudicious exploitation of their own land should be 
penalized, and that public departments should have power to insist on 
preventive measures where it is patent that external damage will occur 
as a result of proposed agricultural operations. 
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RUTHERFORD’S PLANTERS’ NOTE BOOK^ 

R UI'HKRFORD’S IMantcrs’ Note Hook, of whicli the 9th edition 
has recently appeared, needs no introdui'tion to the planters of 
Ceylon. 'I'he first edition was published in 1887, and the book 
has been ever since the standard reference work on phintinj^ 
and alTu^d matters. 

I he addition of an advertisement to the cover lias distinctly detraettvj 
from the appearance of t!ie 9th edition. 

On turning- tlu* cover the absence of a preface is notici/d, so that not 
even a j^eneral acknowledgment is made to the numerous authors whose 
publications have been freely used throughout the book. 

A tabl(‘ of contents indicating the subjects of tlie chapters would be a 
useful addtion. 

'I'he first three chapters deal with land and survey, machinery, and 
buildings, and undoubtedly coiUiiin some of the most useful information in 
the book. 1'hese three chapters have been enlarged by 7, 14 and, 29 pages 
respectively, and, though much of the new matter is of undoubted value, 
there is a stage at which such material by incri'ase of voUime tends to lose 
its value as a reference work for the layman and assumes the c’haracter 
of a text-book for the expert. 

'riic' heading of thc^ next chapter is Misc'ellaneous” and it c:onlains infor- 
mation on subjc.‘cts as divcTse as the removal of stains from c'lothing and 
the number of “Quadraat Duim'' in a “Quadraat V'oelen”. It is an open 
(juestion whether this c'hapter is needed. 'I'he general information can be 
found in a referenc'e work such as a popular encyclopaedia, w'hile the 
tables of weights and mt‘asures might perhaps he inchuled in the chaptt‘r 
on land and survey, whicdi already contains a number of such table’s. 

'I'he chapter on labour contains an excellent and lucid summary of 
the system of recruiting now in force, the (organisation of the Department 
of Indian Immigrant Labour and tlie Ceylon Labour Commission, and the 
general status of Indian labour on estates. 

riie chapter on tea lays itself open to a good deal of criticism, both as 
to balanc'e and arrangement, and as to the selection of the matter inserted. 

In dealing with the (^opening of tea clearings it is to be regretted that 
no mention is found of tlie possibility of contc^ur planting, while the general 
question of soil erosion is largely ignored — the word erosion, in lact, does 

not even appear in the index ! It is hoped that the 10th edition will contain 

extracts from the report of the Committee on Sc^il Lrosion. 

The statement on page 262 as to the toxic effect of grass must at least 

be considered as “non-proven.” 

In the sections which describe the operations of centring, it is noted 
that no mention is made of those methods of bring-ing young tea into bearing- 
advocated by Mr. John Horsfall and others, although these methods have 
in the last few years achieved considerable publicity. 

The section on manuring might perhaps be of more value if sample 
mixtures were quoted or, at all events, the quantities of nitrogen, phosphoric 
acid, and potash found in representative mixtures. 


Huihvfford's Planters’ Note Book, 9ih Kdition. Th(‘ rimes of ('(‘vlon Co. Ltd., 
Colombo, 1981. Rs. 20/- (s. 30/-). 
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The section of green manuring- is one of the most disappointing in 
the book. If “Buildings’' and “Medical" are worth 103 pages each, surely 
green manuring is worth more than 2 pages ? Apart from its inadequacy, 
this section contains some questionable statements. Both Gliricidia niacii- 
lata and Jndigofcra endecaphylla (which is misspelt “ endecopilla") are 
included in a paragraph headed Shrubs. 'Fhis same paragraph of two and 
a half lines contains three spelling mistakes and three cases of the wrong 
use of capitals. 

'Fhe paragraph on creepers mentions Vigna oligosperma and Vigna 
hoseiy though these are one and the same plant, and its correct name is 
Dolichos hosei. 

After the general article which is found at the beginning of the chapter 
a number of publications, or extracts from publications, of the Ceylon 
Department of Agriculture are inserted. It is obviously impossible to 
include publications dealing with every phase of tea planting and it is 
suggested that a preferable method would have been to enlist the services 
of an expert to contribute a concise article on each principal subject (as 
has been done in the case of rubber diseases). The officers of the l ea 
Research Institute suggest themselves in this connection — but the existence 
of the 'J'ea Research Institute is not even mentioned in the book. 

Moreover the publications chosen for inclusion do not always seem 
the most suitable. 'Fhus, in dealing with Shot-hole borer, the whole or 
portions of publications issued in 1903 and 1918 arc included but no mention 
is made of Bulletins 56, 72, or 78, published in 1922, 1925, and 1926 
respectively. Again all the publications included deal with insect pests ; 
diseases are somewhat inadequately dealt with in two pages, which inci- 
dentally contain further misspellings. 

Manufacture is lucidly and concisely dealt with in a single article — 
the name of the author is not given. 

The chapter on rubber starts with an interesting general article by 
Mr. E. C. Villers which is followed by extracts from Garnier’s Oylon 
Rubber Planters* Manual. In this chapter it is thought that the question 
of cover crops is not given the prominence it deserves. Only one ground 
cover plant is mentioned. 

The inclusion of Mr. Denham TilFs lecture on methods of opening 
rubber clearings is a wise step. 

The wisdom of the selection of Department of Agriculture publications 
in this chapter may again be questioned. Bulletins 55, 68, and 77 all deal 
(under different titles) with the correlation betweep yield and various vege- 
tative characters in a certain plot of rubber on the Experiment Station, 
Peradeniya, Extracts from Bulletin 68 are first given, then, after plunging 
into a number of other subjects, extracts from Bulletin 55 (the earliest 
one) are given twenty pages later. Bulletin 77 (the latest) is not men- 
tioned at all. The other publications quoted are in some cases very old 
and more up-to-date literature on the same questions exists in plenty. 

The section on manufacture starts with The Ocxurrence of Bubbles in 
Sheet Rubber followed by other extracts from publications dealing with 
problems of manufacture. One w'ould have thought that a general descrip- 
tion of manufacture would be a more appropriate beginning, but this only 
comes ten pages later when extracts from O'Brien’s Preparatiofi of Planta- 
tion Rubber are given. Practically all the information on rubber manu- 
facture necessary for a book of this kind could have been obtained from 
this booklet and that the inclusion of Mr. L. M. W. Wilkin’s article on 
smoked sheet which, though an excellent article, obviously goes back to 
the early days of sheet, was scarcely necessary. 
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The tables showing’ the percentagfe of profit on a rubber property at 
varying capital and yields will probably be hurriedly passed over in 1931. 

1 he article on budding* contains much interesting and useful informa- 
tion, though one or two statements call for some comment. Allusion is 
made to the choice between “seedlings and stumps” as stocks. Apart from 
the fact that the “Stump” so alluded to is a seedling, in practice a stumped 
seedling is practically never used. Again a geneticist would probably not 
accept as complete the statement that uneven results are obtained frcmi 
planting seed of one tree because of “the varied pollination that takes 
place” ; Self-fertilisation would not eliminate the mixed genetic heritage 
ol the tree. Rejuvenation is dealt with, but complete replanting is not 
mentioned, though this is now usually considered the best course. I'he 
name of the author of this section is also not given. 

Mr. Murray’s comprehensive survey of rubber diseases is of the length 
and character desired for inclusion in a work of this kind. 

The chapter on coconuts is perhaps rather better balanced than those 
on tea and rubber — possibly because a less bewildering array of technic al 
publications exists. 

The chapter entitled “Cultivation and Manuring”, contains much valu- 
able information. Heing of a general character it is suggested that it 
might be better inserted before the chapters dealing with particular crops. 

The next chapter is he^aded “Planting Diseases and Pests”. As these 
have already been dealt with under the crops concerned one wonders what 
the contents of this chapter is to be. Actually the chapter contains an 
ai'count of one pest only (termites), an<l no diseases ; the rem^iinder of the 
chapter is ‘occupied with plant pest and disease legislation. The latter is 
a most necessary inclusion but if a chapter under this heading is to be 
included, it would possibly be better to have relegated nil accounts and 
publications dealing with pests and disease to this chapter. Alternatively 
all diseases and pests might be included under the chapters on the crops 
to which they chiefly apply and the legislative portion might be transferred 
to the later chapter on legal matters. 

1'hc chapter on medical matters is most comprehensive, but here again 
the particular precedes the general : the chapter starts with a description 
of hookworm, while some pages later are found sections entitled *'Siui[)lc 
Rules of lleallh'’, and “//c-ic to Avoid Diseases''. 

The chapters on the diseases of animals, electricity, and book-keeping 
all gain in conciseness, lucidity, and value from a lack of multiplicity of 
authors. 

Rutherford's Planters' Note Bottk has been of unquestionable value 
to generations of planters but it is certain that its value could be greatly 
enhanced and, at the same time, its bulk considerably reduced by better 
balance and arrangement, by more specially written articles by experts, 
and by a more judicious selection of literature to be included. — T.H.H. 
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AN ECONOMIC VIEW OF RUBBER 
PL ANTIN G* 

T his is an unpretentious booklet written by one who apologises 
tor not being a planter, but a banker. Thv author seems to 
have travelled through rubber-producing lands and to have made 
and recorded first-hand observations. The book is interesting 
especially because of the notes upon matters connected with the 
rubber industry in some c'ountries that may not have ])een realised by those 
resident in another. Some of these notes ai'e of a nature that will especially 
interest those concerned wdth rubber in Ceylon. For this reason it is 
intended here to give a synoptic review’ of the book not with the idea ot 
obviating one f?*om the necessity of purchasing it, but rather to whet the 
appetite to read more. 

The author possesses a vein of optimism as to the future of the rubber- 
grow’ing industry such as Is certainly not shared by all, and he still thinks 
“that the industry has a very bright future.” He blames the “Stevenson 
Scheme” for much of the present depression. “Artificially maintained 
prices induced the native of Sumatra and Horneo to plant new' gardens. 
Had not the price been raised in such an abnormal way, the native would 
never have planted over 1,000,000 acres in a few years, as rapid exttm- 
sions require capital and native cultivation always proceeds slowly in 
normal circumstances. ’ ’ 

“The surface under rubber in the Dutch East Indies should therefoi’e 
now reach nearly 1,200,000 ha. (3,000,000 acres) against 500,000 ha. in 
1923, i.e., an increase of about 15% in five years — thanks mostly, it nuiy 
be said to the “Stevenson Scheme”. 

A table is given of the acreages planted by the leading companies in 


Malaya : 

Acres 

“Dunlop Rubber Plantations, Ltd. ... ... 85,000 

S. I. P. E. F. (F. M, S. Rubber Co., and other 

subsidiaries) ... ... ... 80,000 

Societe Financiere des Caoutchoucs (several 

companies, but under tlie same general manager) 28,000 
Malayan American Plantations, Ltd. ... ... 24,000 

Malacca Rubber Plantations. Ltd. ... ... 22,000 

Anglo-Java Rubber ik Produce Co. Ltd. ... 23,000 

United Sua Belong Rubber Co., Ltd. ... " ... 22,000 

East Asiatic Rubber Co., Ltd. .. ... 23,000 

Penang Rubber. Co., Ltd. ... ... 16,000 

London Asiatic Rubber & PrcKluce Co., Ltd ... 11,000 

Linggi Plantations, Ltd. ... ... 10,000 

Straits Rubber Co., Ltd. ... ... 10,000 


354,000 


“In Malaya, generally speaking large companies own a fair number 
of average-si>:ed estates (from 2,000 to 3,000 acres) under the supervision 
of a general manager and visiting inspectors. There are very few large 
estates in one block, an exception being the Dunlop Plantations, Ltd., 
which are now planting about 12,000 acres in one block. Almost all these 
companies have their Head Office and Boards of Directors in London”. 

* “An Economic View of Rubber Planting” by R. Soliva. Kelly & Walsh, Limited, 
Singapore. 2 $. 50 cts. 
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*‘The organization of small estates of a few thousand acres is fj’enerally 
this : First of all, many are not quite independent, hut are more or less 
under the control of agetiey firms whith keep their accounts, sell their 
rubber in Sin^’apore or l^ondon and often supply them with a manatj-er and 
a visiting agent. "1 he agents are frequently interested in the estates 
holding more or less important blocks of shares and having a seat on the 
Board.” 

“In Java there is a large number of small companies” and 
“Sumatra is the land of the largest rubber I'ompanies in the world”, 

I he areas of the leading Dutch Fast Indies companies are thus given : 

Her tares 


“Socictc h'inani'iere and subsidiaries (Soengei 

Liput Cult. Mij. Asahan Cult. Mij., Batangara 
Cult. Mij., etc.) ... ... ^ ... 26,000 

Rubber C.'ultuur Mij. Amsterdam (R. C. M. .\.) ... 24,000 

riie Hollandsch Amerikansche IMantage Mij. (H.A.P.M.) 
and associated c'ompanies, a subsidiary to the 
(ieneral Rubber C'o. ... ... 23,500 

Harrisons C.'rossfield (Ihiited Serdang, Central 

Sumatra Rubber Kstates, Etc.) ... ... 19,500 

Deli Batavia Rubber Mij. ... ... 8,000 

The (ioodyear Orient ('o. (a subsidiary to the Gooodyear 

Rubb(*r C'ompany) ... ... 8,500 

Deli Mij. ... ... ... 5,500 


* 115,000 


1 hectarer=2^ acres.” 

In C'evlon “no large companies are to be found possessing 5,000 or 
10,000 acres as in Malaya and the Dutch Fast Indies. But a few groups 
control rather a large number of small estates totalling several thousands 
of acM'cs”. 

“It seems to be the general opinion of European planters that low-lying 
lands are not suitable for growing rubber. Vet in 1929 in the F.M.S. 
the average production of native estates was I'stimated at 500 lb. against 
400 lb. for luiropean estates. 1 personally visited a large number of 
native gardens and w^as much surprised at the high yield of their trees, 
w'hicli undoubtedly confirms the accurcucy of the statistics. 

It is however dilTicult to conclude anything definite on the matter for 
the two following reasons : 

1. Native estates are generally planted with 200 and even 250 trees 
per ac're, while fuiropean ones have generally from 80 to 100 and 
are c'ertainly under-planted. 

2. .Native* estates allow secondary growth betwcMm the trees, and 
generally lie on very flat land ; consequently they do not suffer 
much from erosion. On the c'ontrary European estates situate 
on hilly land, have lost most of their lop soil, thanks to “clean 
weeding”. 

“It is very difficult to ascertain the area under budded rubber, for 
there are numerous estates w’hich have budded a few scores of ac'res, and 
no statistics whatsoever are available. 

I know’ personally of about 30/40,000 ac'res which wall be budded by 
the end of 1930. 

If one supposes there are some further 30/40,000 acres budded on 
large plantations and on small extensions of middle-size estates, one would 
estimate the budded area at some 70,000 acres (about 30,000 hectares) 
corresponding to about 5% of rubber under European or American owner- 
ship in British Malaya”. 
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“It is noteworthy that in this respect the Dunlop Plantations, Ltd. 
are far in advande compared with other companies. They appear to 
have been among the first to start budding on a large scale in Malaya, 
under the supervision of a Dutchman, Dr. Cramer, who formerly was one 
of the Heads of the Agricultural Department in Buitenzorg. 

One of the most interesting facts of the opening of the Dunlop 
Plantations, is that they have bud-grafted some 6,000/7,000 acres of 
trees, some of which were 2^ years old. I could see that the results were 
very satisfactory and I noticed the same thing at the Pasak Rubber Co., 
which is now bud-grafting about 2,000 acres from one to three years old.” 

“Practically all the estates turn out smoked sheet or crepe, as usual, 
with the exception of some estates which use new processes. One of these 
is the “Sprayed Rubber Process” of the Malayan American Plantations 
(a subsidiary to the General Rubber Co., of New York), used by the 
H.A.P.M. and the Anglo-Dutch Plantations of Java, in the D.E.I. 

The other which appears to be the more interesting is the concen- 
tration of latex by the centrifugal process in use on the Dunlop Planta- 
tions, Ltd. 

Latex is thus concentrated to 60% rubber content instead of 30 to 
35% in its natural condition and shipped to P'uropc in tins or barrels. 
All the latex however cannot be concentrated this way and in fact, about 
10% remains which has to be turned into crepe. What makes the process 
of special interest is that the buvers in London pav for concentrated latex, 
40 to tSO per cent, more per lb. dry, than for standard crepe, owing to 
the saving they realise in its use.” 

Some interesting notes are given upon the health conditions of 
the labour force on rubber estates. 

“The opening of new estates has always been very unhealthy, and 
Malaya has been no exception to the rule ; but the matter has been taken 
in hand very efficiently by the Government with the help of the planters, 
and results may be considered very satisfactory. 

About 1911/1912 the death rate on estates varied from 4% to 6%. 
In 1927 it was 3%, and in 1928 2*9%, which means a decrease of nearly 
one-half. These last figures are verv neaV the averages for towns or rice- 
fields. 

How were these results obtained ? 

Although coolies suffer from many diseases such as hookworm, dysen- 
tery, etc., the most dreadful one is malaria, and this has been fought by 
every possible means. 

The disease is carried from one cooly to another by the anopheles 
mosquito and there are two ways of fighting it : isolation of sick coolies 
or destruction of carriers. 

Conversely to what has been done in the Dutch East Indies, efforts 
luive been mostly directed towards the destruction of mosquitoes rather 
than to the isolation of sick coolies. 

A thorough investigation of the habits of anopheles was conducted 
from 1900 to 1910 and revealed three main kinds of harmful species in 
Malaya: A, ludlowi, A, umhrosus, and^ ^-1. maculatus. 

Though the matter has been much discussed for long in Malaya, it 
may be found of interest to say a few words about it. 

A, ludlowi lives in marshes and swamps and in brackish water, often 
near the sea. It is generally easily controlled when the soil is dried by 
open drains. As however European estates are very seldom located on 
the alluvial coast, they are rarely affected by this mosquito, but rather by 
A, umhrosus and A. maculatus. 
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The former lives in the jungle in the shade. It g-cnerally disappears 
when the jung^le is cleared and open drains are du^*. Hut w^hen timhrosus 
is controlled, then appears /I. macidains which lives in running- water 
exposed to the sun. It has been very difficult to eradicate it ; yet estates 
have succeeded in controlling A, maculatus through sub-soil drainage or 
oiling; but they arc expensive methods. 

Owing to the high cost of anti-malarial works against A. macidutiis, 
the tendency is now to concentrate European bungalows and cooly lines 
within a circle having a radius of 400/500 metres which is extensively 
drained and oiled and to do nothing or very little in the other parts of 
the estate. This method is being adopted by the Dunlop Plantations, 
Ltd., for their new openings.’* 

The author has a keen appreciation of the value of scientific research 
and bud-grafting. Speaking of the rubber in the Dutch East Indies he 
says : 

“A typical character of the large estates, with one exception, is the 
importance devoted to research departments which employ large staffs, 
and work in very close connection with the AVROS., the w'ell-known 
Planters’ Ass(K:iation of the East Coast of Sumatra (Algemeene Verecnig- 
ing van Rubber Planters ter Oostkust van Sumatra).” 

“One cannot too much emphasise, in my opinion, the leading r61e 
played by these resea nh departments, and nothing is more demonstrative 
of their usefulness than the awkward position of the companies who have 
been planting with ordinary material for the last few years and whose 
plantations will be almost valueless in five or ten years, unless they bud 
immediately their trees, even if they are three or four years old”. 

“Hut the most important fact as regards new planting is the budding 
of rubber trees which is now universally considered in Sumatra as having 
left the experimental stage. Most estates have already budded their new' 
openings for sevtu'al years, without inter-planting them with seedlings, 
as was done heretofore as a measure of safety ii\ case of failure of budding. 
Hesidt?s, some companies are now tapping somewhat large budded areas 
(probably several thousands of hectares) and the results appear so far to 
meet expei'tation. ” 

“It is at present dilficult to ascertain the practical results of bud- 
grafting, as the oldest fields planted wdth buddings came under tapping 
only six months or one year ago. Anyhow' it may be of interest to know' 
the follow'ing- facts : 

A few hundred hectares, six years old belonging to the RCMA (Rubber 
Culture Mij. Amsterdam) has yielded about 900kg. (810 lb.); 20 ha. of 
the HAPM (the Hollandsch Amerikansche Plantage Mij.) planted nine 
years ago is said to yield 900/1,000 kg. per ha; a small area of the same 
('ompanv covering only 3 ha., and seven years old, is said to give 1,400 kg. 
per ha. 

Further, I w'ill recall, it is now generally admitted that the first 
clones of AVROS numbers 49 and 50, will give 4 to 4^ kg. (8 to 10 lb.) 
and the newdy-proved clones such as AVROS No. 152, Bodjong Datar 
Nos. 5 and 10, Prang Hesar, Tjirandji, wall yield from 8 to 10 kg. (15 
to 20 lb.) In fact the aim of some large companies like the RCMA and 
the HAPM, is to plant wdth trees giving 8 to 9 kg. (17 to 20 lb.) per 
tree, corresponding with 300 trees per ha. to a theoretical yield of over 
2,500 kg. per hectare. 

Though such yields will not be practically reached, yet productions 
of 1,000 kg. or even 1,200 kg. per ha. (900 or 1,100 lb.) appear quit(; 
reasonable, as ordinary trees giving about 2 to 2| kg. (4 to 5 lb.) yield 
on a good estate 450/500 kg. per hectare, with 200/250 trees per hectare.” 
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‘‘Very interesting' efforts are made, on one side, to improve the pre- 
paration of rubber and ship a produce easier to work than sheets, and, 
on the other, to reduce the cost of milling. 

The HA PM have established a very large central factory which can 
turn out yearly 18,000 tons of liquid latex and sprayed rubber, coagulated 
by heat instead of the usual acid. 

The RCMA is trying also to ship a liquid produce called “ revertex' ’ 
which is latex concentrated by evaporation up to 70-75% of dry rubber. 

It is very likely that many other improvements will be introduced in 
the future, for companies are devoting more and more attention and money 
to mills in their provisions for new plantations. I should add that this 
will be one of the most efficient weapons against native and Chinese pro- 
ducers who (as in the case of sugar and palm oil) will never be able to 
compete in the scientific field.” 

With regard to average yields in the various producing countries the 
author’s comparison is not so full and certain as we should like. He 
complains of the difficulty of estimating, being due to variation in restric- 
tion assessments in the different countries during the “Stevenson Scheme”. 
The average production for Malaya in 1929 is worked out at 410 lb. per 
acre against only 356 in Ceylon, although the three previous years’ 
averages are given as 280 lb. and 270 lb. respectively. 

The average yield per acre for Java in 1929 is given as 393 lb. and 
for Sumatra 381 lb. and average for the three previous years works 
out at 359 lb. and 355 lb. These figures are certainly very different from 
the beliefs held by some. 

It is difficult to understand why in the comparison of costs of pro- 
duction in Sumatra and Malaya in the table on page 81 income-tax should 
be added in each case, but on page 104 in the comparison between Malaya 
and Ceylon income-tax is omitted from the Malayan expenditure and the 
cost of production reduced accordingly. 

The author’s method of treating costings is somewhat algebraical. 
Although the formulae are readily understandable when one follow^s their 
deduction yet their employment in synoptical tables involves considerable 
back reference to see what the symbols do mean. 

We do not however wish to depreciate the value we have found in 
this publication. We advise all those interested in rubber to procure the 
book — and read it. 


LABOUR PROBLEMS OF CEYLON* 


T his small and inexpensive book, printed and published by Frewin 
Co., Colombo, will be found of value and interest to all 
employers of labour who have the welfare of the labouring classes 
at heart*. In it the author has endeavoured to analyse tlie 
present position as it relates to both estate labour — and non- 
estate labour. With regard to estate labour, of which by far the greater 
and more effective part is composed of Indian immigrant labourers and 
their descendants, emphasis is given to the fact that “living in” and work- 
ing conditions have greatly improved in recent years, but that general 
conditions for kxral labour do not compare so favourably. 

The many aspects of labour questions have been ably emphasised in 
this book, a perusal of which makes one realise the complexity of the 
labour problem in Ceylon, and the great necessity for serious study in the 
eUicidation of these problems. — G.H, 

* Txihour Prohtems of Ceylon, by S. E. N, NicholavS. Frewin & Co., Colombo 
Price Re. 1-90. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 30th APRIL, 1931 
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G. V. S. Office. G. W. STURGESS, 

Colombo, 8ih May, 1931. Governmenl; Veterinary Surgeon 
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Thunderstorm activity was exceedinjjly vvelJ marked in April and 
several cases of damaj^e by lightning occurred. The accompanying rain 
was above average over the greater part of the Island, though dehcits 
preponderated in the W.P., the N.W.P., and the western part of Sab, 

The rainfall was in excess over most of the main hill country, and 
particularly so along its southern limits, the chief contribution to this being 
on the 14th, when both the Hospital and the Railway Station at Hapiitale 
recorded over 9 inches, while over 8 inches was recorded at each of West 
Haputale, Blackwood and Diyatalawa P.W.D., while further north Rangala 
and Kobonella both reported over 7 incites. Falls of between 5 and 7 
inches were far too numerous on that day to refer to individually, though 
mention may be made of heavy rain further south on the 29th, when 
Mawarella had 7 inches and Morawaka 6i. 

The highest totals for the month were 35 4 inches at West Haputale 
and 30‘6 at Blackwood. West Haputale’s figure is a record for any one 
month at that station, while at most places in the neighbourhood this 
month’s total is the highest on record for the month of April In the case 
of Diyatalawa, where figures for 31 years are available, it is 67 % in excess 
of the next wettest April. 

All stations throughout Ceylon reported some rain, and very few 
reported less than a couple of inches. 

A squall at Colombo on the 27th was noticeable, both on account of a 
velocity of 69 miles per hour recorded at the Pilot Station, and because of 
its extreme localisation. In the Fort, immediately south of the harbour, 
the velocity was much weaker, while at the Observatory it was under 
30 miles per hour. 

Temperatures and Humidities were both rather above average* while, 
tiespite the rain being generally in excess, the same was true of the duration 
of sunshine. 

Indications for the ensuing season are not very definite. The slight 
correlation afforded by the thunderstorm activity of April suggests less 
rather than more, than the usual rainfall at western up.country stations for 
May-September inclusive. 

A. J. BAMFORD, 
Superintendent, Observatory. 
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THE PADDY COMMISSION AND THE 
PRICE OF RICE 


T he Paddy Commission appointed by (iovernment lhas 
commenced its labours and divided itself up into three 
Committees to study the subject deputed to it under the 
terms of reference. I'hese Committees concern them- 
selves with (1) irrigation, drainage and comimunications, (2) 
tenancy, credit and marketing, and (3) the possibilities of 
influencing the situation through rural education and uplift. 

There are some who are asking at this stage why with 
foreign rice so dheap there is need at all to consider paddy 
production in Ceylon. This is a very specious argument. It is 
poor consolation to the man who has not the wherewithal with 
which to purchase and whose sole stock in trade is human 
energy. 

The continued purchase of a foreign product can only be 
a feasible economic proposition, even if the price be below that 
of the local article, so long as the money sent out of the country 
for it is brought in by the sale of some other commoditv. 
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The past condition of affairs in Ceylon agriculture has only 
been rendered possible by the fact that, althougih he might not 
have realised it, the Government official, the office clerk, the 
banker, the merchant, the baker, the candle-stick-maker earned 
their wherewithal in the majority of cases, directly or indirectly, 
from one of the main plantation industries tea, rubber or 
coconuts. When as at present serious calamity is overtaking 
these important industries and the worker must of necessity find 
his labour in less request, never matter what may be the price 
of foreign rice, it is a policy of the soundest nature to produce 
and consume to the utmost extent home-grown food grains. 

A nation’s ability to win in the race for progress depends 
entirely upon the amount of struggle that it can put up for 
existence. The need to see how this struggle can be helped 
and encouraged to continue is now greater than ever in spite of 
the low prices for foreign rice. These are the duties of the 
Paddy Commission and such duties are as imperative now as 
they ever have been if indeed not more so. 
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PADDY NOTES (IV) 

(A) AN IRRIGATION POT EXPERIMENT 

(B) THE VIABILITY OF LONG-AGED PADDIES 

L. LORD. AND W. N. FERNANDO, 
DEPARTMENT OF AGRICULTURE, CEYLON 


(A) AN IRRIGATION POT EXPERIMENT 


I T has been found in California that continual submergence 
of rice fields from an early stage in the growth of the 
plants has a very definite effect in preventing weed 
growth. Ihis was confirmed at Peradeniya. It appears 
that if the fields are submerged before the weeds (mainly 
Cyperaceae with Fimbrisiylis miliacea are probably the most 
important) are tall enough to reach the water level growth is 
prevented and the f)lants eventually die. It has been noticed 
also that the weed growth in fields unavoidably kept dry in the 
early stages has been profuse. Where it can be practised, there- 
fore, continual submergence of rice fields offers a method of 
reducing weeding costs or alternatively of securing a better yield 
without weeding. Continual submergence, however, can only be 
carried out where water is plentiful and bunds are sufficiently 
high and impervious. Moteover, it has been snated that the dry- 
ing of fields, which perforce takes place in many districts in 
Ceylon during the growth of »he crop sometimes to such an extenr 
that cracks appear in the soil, encourages root development and 
is therefore beneficial. With the object of obtaining information 
on this point pot experiments were laid dowrr at Peradeniya in 
the yala season of 1929 and the maha season of 1929-30. 


The experiments were carried out in cement pots who.se 
inside measurements were 12 in. .square and 14 in. deep. 
Regulated drainage was provided at the bottom of the pots, 
r recise irrigation experiments under field conditions necessitate 
the construction of special and expensive bunded fields and 
drainage channels. As the.se could not be prepared pots had to 
he used although it was realised that pots do not exactly simulate 
field conditions. There can be no doubt, however,' that the 
drying of the pots can be adequately performed, and excessive 
drying was prevented by confining the dry periods to seven days 
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The pots were situated in a plant cage to prevent damage by 
birds. The depth of soil in the pots was 10 in., and the normal 
depth of submergence (when the seedlings were tall enougih) 
was 3-4 in. In both seasons four groups (hills) of three seed- 
lings each were transplanted from field nurseries into each pot 
and the normal drainage and slight irrigation of the pots were 
followed until ten days after transplanting when the pots were 
submerged; i.e., from 3-:4 in. of water were maintained in the 
pots; this, of course, did not cover the young seedlings. The 
pots dried periodically were kept submerged for fourteen days 
and dry for seven. A small opening was permanently kept in 
the bottom of all pots to simulate natural drainage. All pots 
were drained about a fortnight before harvesting. 

For the yala experiment eighteen pots were, used, nine of 
whidh were continually .submerged. The two lots of pots were 
placed in two adjoining lines but there was no randomization of 
the pots. The mean yield of the periodically dried pots was 
54-26 and of the .submerged pots 59-36. The standard error of 
tihe mean difference was 2-85 (5-02%). The difference in yield 
is not statistically significant. A more precise experiment 
followed for maha in which twenty-four pots were used, in rando- 
mized groups of three giving eight replications. To tlhe previous 
two treatments of periodic drying and continual submergence 
throughout the growth of the crop there was added a third treat- 
ment, that of periodic drying for the first three months followed 
by continual submergence thereafter. The results of the experi- 
ment will be found in table T and the analyses of variance in 
tables II and III. 


TABLE I 


Synopsis of the Irrigation Pot Experiment, Maha 1929-30 


Treatment 

Total yield of 

8 pots in gm. 

Mean yield per 
pot in gm. 

Yield expressed as 
percentages of 
treatment B. 

grain 

straw 

grain 

straw 

grain 

straw 

A. Periodic 







drying 

504-5 

63 10 

63*06 

78-87 

76*27 

74*24 

B. Continual 







submergence ... 

661-5 

8500 

8269 

106*25 

100 00 

100 00 

C* Combination 







ofA.&B, .. 

.533 5 

690- 5 

66-69 

86*31 

8065 

81-24 
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TABLE II 


Analysis of variance, grain weights. 


Variance due to 

Deg. 
of F. 

Sum of 
squares 

Mean 

squares 

S, D. 

Log E. 

SEmd. 

Blocks 

i 

7 

772-822 





Treatments ...1 

2 

1748-999 

874-4995 

29-57 

33868 


ExptK Error 

14 

1292-834 

92-3453 

9-61 

2-2628 

4*93 {6-96%) 

Total ... 

23 

3814-655 


z — 

r)240 

S% point Z 
— ‘6594 


TABLE III 

Analysis of variance, straw weights. 


Variance due to ' 

Deg. 
of F. 

Sum of 
squares 

Mean 

squares 

S. D. 

Log E. 

SEmd. 

Blocks 

7 , 

H04096 



* 


Treatments 


3204 086 

1602043 

4003 

8-6896 


Exptl. Error 


1154748 

82*482 

9 -O 8 

2-2061 

4-54(5-02» 

Total ... 

23 

5762-930 


Z — 

1 -4835 

S% point Z 
'6594 


It will be seen that the cDiitinually submerged pots have 
beaten both the other treatments and the experiment with both 
grain and straw yields successfully passes the Z test. The 
close agreement between grain and straw differences is striking. 

It may be definitely concluded that under normal conditions 
of drainage periodic drying has no advantage which is reflected 
in grain or straw yields and that on the other hand there is 
evidence to show continual submergence is beneficial. 

(B) THE VIABILITY OF LONG-AGBD PADDIES 

One of the writers has already published* certain data about 
the germination of rice seeds in Ceylon, chiefly concerning the 
length of the resting period w'hich ensues after harvesting before 
maximum germination is attained. The following account of 
the effect of age on viability is the natural continuation of the 
study there begun and shows the rapid fall in the germination 
percentage which takes place after seed has been left in storage 
for a year. 

* Lord, L. The germination of rice seeds in Ceylon.—.lmniL Koy. Hot. Cardens, 
Feradeniya^ XI, 2 - 123 , 1929 . 
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In this investigation the seed, nine different pedigree 
selections, was tested for viability at 7, 10, 13, 16, and 19 montihs 
after harvest. The seed was stored in a fumigated seed store 
at Peradeniya and the selections included both large and small 
grained rices. The age of the selections (that is the time from 
sowing to ripening) varied from 6-6| months. In each test 
400 seeds of each selection were taken and the test was carried 
out according to the technique described in the publication 
mentioned above. 

The results of the tests will be seen graphically in Pig. I. 
From ten months after harvest the viability of the seed lessens 
and there is a heavy fall between the thirteenth and sixteenth 
month. By the ninefeenlh month none of the selections was 
viable. Normally the seed of long-aged paddies is .sown 5^ to 6 
months after harvest. Should unfavourable conditions prevent 
the crop being sown the seed will be useless for sowing the follow- 
ing year, that is eig^hteen months after harvest. P'ortunately the 
complete loss of a crop in the regions when such long-aged 
paddies are grown is rare but where short-aged paddies (3-4 
months) are grown crops are sometimes a complete failure or in 
bad seasons cultivation may not take place. In these cases the 
question of seed becomes urgent and is generally obtained from 
places where a crop was grown the previous year. The effect 
of age on the viability of .short-aged paddies is under investi- 
gation. 

(C) A NOTE ON THE EFFECT OF SOWING 
DATE ON THE AGE OF MAHA PADDY 

L. LORD, AND J. S. T. DE SILVA, 

T he correct sowing date for a variety of irrigated paddy 
is determined by (a) the date or period when the crop 
should ripen and^ (b) the age of the variety. There are 
very definite periods for most parts of Ceylon during 
which the crop must mature if satisfactory yields are to be 
obtained. Such periods may last for a month but are neverthe- 
less comparatively restricted and are determined largely by 
weather conditions and to some extent by the incidence of paddy- 
fly attack. The weather at sowing time may influence the sow- 
ing date in that if sufficient water is not available at the proper 
time to enable the normal-aged variety to be grown a shorter- 
aged paddy must be sown later. Long-aged paddies (6-6| 
months) seem to respond more markedly to change of sowing 





Days 



1928 1929 ^ 

Month of sowings 

Fig. II. 

The effect of sowing date on age of a maha paddy. 
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date than short-aged paddies and instances had been reported 
where long-aged paddies sown at the wrong time had never 
flowered. 

The opportunity was taken at Peradeniya in 1928 and 1929 
of sowing a mawi selection whose normal age was 6-6^ months, 
monthly throughout a complete year witih the object of noting 
the changes in the growth period. These are shown graphically 
in Fig. II. The first sowing took place in August (the normal 
month for sowing at Peradeniya) and the last in the following 

July. 

The normal age was 195 days and the September, October, 
and November sowing showed but little departure from this but 
from October onwards the panicles were not fully developed and 
yields in the field would have been unremunerative. The plants 
sown in December were caught by the north-east monsoon when 
normally they should have been flowering. No flowering took 
place at all and growth continued for 328 days. During the last 
25 days profuse tillering took place. The January sown plants 
grew for 339 days and at maturity the few panicles, formed were 
composed almost entirely of empty grains From February 
onwards the age decreased until from May onwards it was very 
definitely sub-normal. In all these cases few panicles developed 
and all contained numerous empty grains. The effect of sowing 
at the wrong time will probably vary with different climates. 

It will be seen that the meticulous care taken by the culti- 
vator to sow the [)roper aged variety is sound agricultural 
practice. 
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CHEMICAL NOTES (10) 

FURTHER ANALYSES OF LEGUMINOUS 
GREEN MANURES 

S. KANDIAH AND D. G. PANDITTESEKERE 
(DIVISION OF AGRICULTURAL CHEMISTRY) 
DEPARTMENT OF AGRICULTURE. CEYLON 

I N 1926, analyses of a number of green manure plants were 
made in the Chemical Division and the results published 
in The Tropical Agriculturist for October of that year. 
Since then several leguminous green manures have been 
introduced into Ceylon and it was thought desirable to analyse 
some of these, as well as a few of the more-important older 
species that had not been examined. With a view to obtain 
results which would be comparable, all samples were taken at the 
flowering stage only, and their leafy material and tender stems 
analysed. As previously pointed out it is obvious that the analy- 
tical figures obained cannot be regarded as repre.senting the 
composition of all samples of the .same species. It is, however, 
hoped chat they would give a fair idea of the manorial values of 
these green manures. 

The results of the analyses are calculated on the fresh 
material and on dry matter at lOO^C. The .sample of Parochetus 
communis was obtained from Lippakelle Estate, Talawakelle, 
the two samples of Psoralea corylifolia and Rhynchosis nummu- 
laria from the Northern Division, and the others from the Experi- 
ment Station, Peradeniya. 

The results are set out in the table. An examination of it 
would show that the nitrogen as Well as the a.sh contents in the 
fresh material of the various green manures vary a great deal. 
Of all the plants analysed Derris robusta appears to be the best 
as it contains the highest amounts of nitrogen, ash, lime, and 
potash. Its phosphoric acid cbntent is also high. Lowest 
figures for all constituents in the fresh material are obtained in 
the case of Parochetus communis and this is evidently due to 
its low dry matter content which is only 14*3%, as compared with 
dry matter contents of 38% and 33-4% in Derris robusta and 
Albizzia chinensis respectively. The results on dry matter at 
100°C show however that this plant has the highest amount of 
phosphoric acid and that its potash content too is comparatively 
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high. Thus it will be noted that a better idea of the relative 
value of the various green manures could be obtained by examin- 
ing the results on material at 100.®C. 

The table shows that the figures for the various constituents 
obtained from these analy.ses are about the same as those 
obtained previously with the one exception of Psoralea coryli- 
foUa which has an ash content as high as 1T5% consisting 
chiefly of lime and potash. The percentages of nitrogen for the 
various species do not vary to any great extent. The nitrogen 
content is 3‘47% obtained in the case of Alhizzia chinensis as 
against a minimum of 2'48% in Psoralea. As already pointed 
out the higihest amounts of lime and potash are found in Psoralea. 
The smallest percentage of lime is found in Crotalaria brownei 
and of potash in Alhizzia chinensis. The latter has al.so a low 
percentage of lime. The phosphoric acid content is highest in 
Parochetus and again lowest in Alhizzia chinensis. There does 
not appear to be any relation between the nature of. the species 
analysed and their composition. 
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SPRAYING AGAINST CANKER OF CITRUS 

L. S. BERTUS, 

ACTING MYCOLOGIST, 

DEPARTMENT OF AGRICULTURE, CEYLON 

S PRAYING experiments were begun on citrus trees 
(grapefruit) at the Experiment Station, Peradeniya, on 
8 December, 1930. The trees were three to three-and- 
a-lhalf years old and averaged about ten feet in height. 
Fifteen trees were selected for the experiment; of these, five 
were sprayed with a | per cent aqueous solution of concentrated 
lime-sulphur weekly, five with 1 per cent fortnightly while five 
sol ved as controls. Before the experiment was started each 
tree was examined primarily to a.scertain the severity of citrus 
canker on the leaves and branches. 

Citrus Canker is one of the commonest diseases of citrus 
plants in Ceylon and is caused by the bacterium Pseudomonas 
citri. 1 he disease is widespread in its distribution and is found 
in the United States of America (in Florida and .some of the 
Southern States), in Japan, China, Java, India, Malaya, and 
Ceylon. In Ceylon it is more common at lower elevations, parti- 
cularly in the wetter zones. 

The first symptom of tihe disease is the appearance of yellow 
spots on the leaves. Later, small brown coloured, corky, erup- 
tive growths are produced from these yellow spots. The 
character which distinguisihes them from other eruptions of a 
similar nature is the yellowing of the leaf tissue round the erup- 
tion which gives the a[)pearance of a sort of halo. The canker 
occurs on leaves, fruits, green tw'igs and young stems and in 
older stages may completely girdle twigs and young stems to 
cause the dying back of the parts above. 

The presence of fungi and pests on the.se trees was also 
noted. Dr. J. C. Hutson, the Government Entomologist, identi- 
fied the following pests; Fluted scale (Icerya purchasi) , mussel- 
shell .scale {Lepidosaphes ciiricola) and green bug(Cocci(s viridis) 
were found on the stems, while Icerya seychellarum , Lepido- 
saphes gloveri, Lepidosaphes gloven var pallida, probably at least 
two species of Chionaspis, Lecanium sp., leui miner (Phyl- 
locnistis citrella) black fly (Alcurocanthus sp.) and aphids 
{Toxoptera aurantn) were present on the leaves. 

Among the fungi recorded were Septobasidium sp. and 
sooty mould which develop on the secretions of scale insects, 
Cephalosporium lecanii, parasitic on green bug (Coccus viridis), 
Microcera sp. parasitic on Lepidosaphes citriola and Ckionaspis 
sp. 
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The primary object of the experiment was to ascertain the 
efficacy of the spray fluid against the spread of the bacterium 
which caused citrus canker on leaves, branches, and fruits; it 
also .afforded an indication of the effect of the spray on fungi 
and insects commonly present on citrus. 

Fungi like sooty mould and Septobasidium sp. which live on 
the secretions of the scale insects are not very harmful when 
they are present in small quantity, but when they occur in abun- 
dance they may seriously retard growth and render the tree less 
resistant to drought. The dense, black structure which the 
sooty mould fungus forms on the leaves reduces the amount of 
light reaching the chlorophyll and consequently diminishes the 
activity of the latter in manufacturing food. 

Pests like fluted scale, green bug, and aphids reduce tihe 
vitality of the tree by sucking its plant juice. All these factors 
working together may have a detrimental effect on the health 
of the trees and their subsequent production of fruit. 

No attempt was made to cut off affected twigs and leaves as 
it is realized that this procedure would be impracticable 
especially in the case of large trees where in severe attacks a 
large percentage of the leaves are affected. 

As stated above five trees were sprayed weekly with a ^ per 
cent aqueous solution of concentrated lime-sulphur, and five 
trees fortnightly with a 1 per cent solution. After the former 
group had received ten applications and the latter five, the trees 
were individually examined. It was observed that the spray 
did not arrest the spread of the canker to the young shoots to 
a marked degree, that some of the scale insects were not killed 
in the trees which were treated with the ^ per cent solution and 
that Che leaf mining caterpillar was still active carrying the 
bacterium of the canker to young foliage. 

On 16 February, 1931 a dhange was effected in the 
strength of tIhe spray fluid. The trees that received a ^ per 
cent solution of the lime-sulphur were treated with a 1 per cent 
solution and those that received tihe 1 per cent were sprayed 
with a 2 per cent solution. After the former group had received 
eight applications and tihe latter four of the increased strengths 
the trees were again individually examined. The effect of the 
increased strength of the spray fluid was noticeable. Pests such 
as green bug and scales were completely wiped out together witih 
the fungi such as sooty mould which lived on their secretions; 
tihe Septobasidium which enveloped the larger branches were 
seen to have cracked and dropped off ; tihe spread of the canker to 
tihe young foliage was arrested to a considerable extent; the leaf 
mining caterpillar was present but the damage it did was 
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negligible. From observations made it appeared that the leaf 
miner infected the leaves in the interval between the application 
of the spray fluid. The spray did not appear to be completely 
effective against ants and aphids though their numbers were 
reduced considerably. No difference was nohceable in the trees 
sprayed weekly with the 1 per cent solution compared with the 
trees sprayed fortnightly with the 2 per cent solution. 

From the above experiments and observations made in the 
field it is recommended that (1) trees should be sprayed weekly 
with a 1 per cent aqueous solution of concentrated lime-sulphur 
or fortnightly with a 2 per cent solution, (2) affected twigs and 
leaves should be cut off and burnt wherever possible. The 
Entomologist suggests that the application of a spray of tobacco 
wash between the application of lime-sulphur will be effective 
against aphids and leaf miner. 

Canker infection takes place most readily on young leaves. 
If new foliage growth can be stimulated during the drier periods 
of the year in which canker infection is not so common, some 
infection may be avoided. Young trees should therefore be 
watered during dry weather to stimulate growth and. if manuring 
is undertaken it should be done so that the maximum effect is 
felt during dry weather. 

Wherever possible infected twigs and foliage should be 
pruned out to remove sources of infection. Spraying against 
citrus canker is a preventive and not a curative measure. Once 
the bacterium is inside the tissues of the host plant spraying will 
not eradicate it but will, to a great extent, prevent it from spread- 
ing to neighbouring leaves and branches. 

If citrus is planted 15 feet by 15 feet, 195 trees will cover an 
acre. In the experiments described above, 2 gallons of solution 
were used for five trees. This quantity was considered the 
minimum amount of spray fluid required for the trees of the size 
experimented upon. Rased on these calculations roughly 13 
pints of concentrated lime-sulphur solution will be required for 
spraying an acre of citrus with a 2 per cent solution. 

If the citrus plants are young, spraying can be carried out 
with small hand sprayers; if done on a larger scale or if hig trees 
are to be sprayed, the use of a knapsack sprayer will be most 
convenient. 

If the routine spraying recommended above to control citrus 
canker is adopted, the spray will help to prevent infection by 
pink disease (Corticium salnionicolor) and mildew {Oidium timri- 
taninum) which are responsible for dieback in citrus and when 
once established on a plantation are troublesome to eradicate. 
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TEA MANURING UNDER SLUMP 
CONDITIONS 

W. R. THOMSON, B.SC. (AGRIC.) 

T he problem facing those responsible for many tea estates 
at present is that of finding methods of leducing the 
cost of production of their tea. The drop in prices has 
in many cases reduced the margin of {)rofit to a vanish- 
ing point and all expenditure must be scrutinised with the utmost 
care. 

An obvious economy is the reduction or elimination of the 
eight or ten cents per lb. spent on manuring. Reports of the 
bad effects following on the cessation of manuring in the 1921 
slump are however such that many regard the discontinuance of 
manuring as a policy of extremely doubtful value when a long 
view is taken. 

While this is undoubtedly true, the problem of finding 
immediate economies is .so pressing that some discussion of the 
problem as it affects manuring expenditure may be welcome. 

The simplest method of economy is to apply the mixtures 
already in use at a reduced rate per a.cre but it can possibly br 
improved upon. 

It must be remembered that the fate of the various plant 
foods which have been added to the soil in the past has varied 
considerably. Practically the whole of the Phosphoric Acid 
which has not been actually removed in the tea leaf will be found 
in the soil, the frames of the bushes, or in the green manure crop. 

The bulk of the Potash will be found in the same way, though 
a larger amount will probably have been lost by drainage. 

On the other hand the accumulation of reserve stores of 
Nitrogen is difficult and the effect of past applications can be 
very largely discounted. The {)roce.ss of building reserve stocks 
of Nitrogen even when slow acting organic manures are used and 
green crops are grown is very slow. I'he estate which has bv 
these means built up the fertility of its soil to a really high degree 
IS extremely fortunate at the present time. It must be 
remembered however that nothing is easier to lose than this 
fertility under Ceylon conditions where all the factors which 
make for Nitrogen losses are at their maximum. 

The reduction in manuring expenditure should then, from 
theoretical considerations, fall rather more heavily on the Phos- 
phates and Potash of the manure mixture than on the Nitrogen. 
The actual cuts which can be made in this expenditure will 
depend on the past manuring history of the estate as manuring 
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programmes vary widely in the proportions of plant food they 
supply. Reduction of the amount of Nitrogen used in mixtures 
is a more difficult problem but the fact that this ingredient is 
very much the most expensive used makes it essential to reduce 
the money spent on this item if at all possible. 

One method of reducing the cost of this is to substitute 
cheap inorganic Nitrogen for more expensive organic forms, 
but it must be remembered that inorganic Nitrogen while it gives 
a rise in crop over a short period tends to lower the quality of the 
tea produced. Any increa.se in the amount of tihis form of 
Nitrogen at the present time is therefore so much against the 
general interests of the industry that it cannot be entertained 
even though the immediate icsults may be superficially attractive 
to individual estates. From both the estate and the general point 
of view the ideal must be to produce a crop of the best possible 
quality at a lower cost per lb. and these objectives must be 
attained without any damage to the high state of general agricul- 
tural health of the properties. 

The only means of attaining this end is the use of good 
quality organic material as the source of the greater part of the 
Nitrogen. 

The reduction that must be made in the total Nitrogen to 
be applied should then take effect to a greater degree on the 
inorganic Nitrogen while the organic Nitrogen is cut to a much 
smaller extent if at all. 

There is no grouml for selecting any particular form of 
Phosphoric Acid or Potash to be reduced in preference to any 
other and cuts can be made on the total amount without reference 
to the forms used. The amount of the cut should of course 
depend on the amounts previously used for the reasons set out 
above . 

.Such a programme should obviate the bad effects of a 
reduction in the amount spent on manure. The loss of crop is 
retluced to a minimum while quality is retained or even 
improved. No drastic alteration is made in the food supply to 
the bush and the evenness of action obtained from a largely 
organic mixture will maintain the general fertility and health of 
the estate as a whole. 

The part played by inorganic Nitrogen in the production of 
the present surplus of tea is considerable and the quantity of tea 
attributable to this source in a normal year is estimated at 
56,000,000 lb. While it is not suggested that the whole of this 
inorganic Nitrogen should be dispensed with a considerable 
reduction is possible and this combined with a smaller reduction 
in organic Nitrogen would restrict production to a considerable 
extent with a correspondingly good effect on the market. 
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CONTRIBUTIONS FROM THE RUBBER 
RESEARCH SCHEME. CEYLON 

THE CAUSE OF VARIABILITY IN THE 

PLASTICITY OF PLANTATION RUBBER 

AFTE R STOR AGE 

G. MARTIN, B.SC., A.I.C., F.I.R.I. 

AND 

L. E. ELLIOTT. F.I.C., F.I.R.I. 

(OF THE SCIENTIFIC STAFF IN LONDON OF THE 
CEYLON RUBBER RESEARCH SCHEME) 

T here are two reasons why a study of the plasticity of 
rubber is of importance to the planter, viz: (1) the 
variable plasticity of plantation rubber leads to many 
difficulties in manufacturing operations; and (2) first- 
grade plantation rubber is so hard that it is frequently mixed with 
inferior grades and other materials to enable it to pass more 
easily through the different processes. 

The results of the investigations recorded in this report 
suggest a definite reason for the hardness and variability of first- 
grade rubber. 

Tests carried out by De VTies in Java showed (1) the freshly 
prepared plantation rubber is uniform in plasticity but that many 
samples gradually become hard ot soft on keeping and so develop 
differences; and (2) that rubber containing more serum sub- 
stances than usual becomes hard and that containing less than 
usual becomes soft (Trans. I. R. I., 3 , 1927-28, p. 284) . On the 
other hand tests carried out by the Scheme on a large number of 
samples of over three years show that in most cases rubber 
becomes harder on keeping for six months at 15®C. The harden- 
ing of the rubber at European temperatures has been confirmed 
by Griffiths of the Dunlop Rubber Co., Ltd., who .stated that 
large-scale experiments on rubber from different estates showed 
chat in all cases, after storage for three years, it was necessary to 
increase the time of milling by about 30 per cent in order to obtain 
the required plasticity (Trans. I. R. I., 3 , 1927-28, p. 300). 

As raw rubber is subjected to a wide range of temperatures 
and humidity conditions before u.se by the manufacturer a detailed 
investigation is being carried out at the Imperial Institute on the 
effect of different conditions of storage. 

The results of preliminary tests (Second Quarterly Circular 
of the Rubber Research Scheme, Ceylon, 1930) showed that (1) 
rubber becomes slightly harder at 15°C than at 0°C; and (2) 
rubber hardens more quickly in a dry than in a damp atmosphere. 
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Further experiments have now been made with crepe and sheet 
stored for six months at 0®C, 15°C, 30°C, and 45®C. As it was 
desirable to ascertain whether the changes in plasticity were due 
to changes in the rubber independent of external factors sudh as 
oxygen, some of the samples were kept in sealed glass tubes 
containing dry nitrogen and others in tubes containing dry 
oxygen. If oxygen is responsible for changes in the plasticity of 
rubber on storage, it might be anticipated that the changes would 
be accelerated by the removal of anti-oxidants from the rubber. 
Accordingly a portion of the sheet was treated with dilute 
ammonia solution for three weeks to remove anti-oxidants; 
another portion was treated with water for comparison; and a 
third with tannic acid solution, the tannic acid being regarded as 
a possible anti-oxidant. The results of the usual hardness tests 
at 100®C are shown in the following table and diagrammatically 
in Fig. 1. 



* D.,,, 

• D 

3 0 (mm./ 100) 

after 

storage 

for six months in 

Sample 

(min./lOO) 

before 

storage 

Dry nitrogen 

at 

Dry oxygen at 


O^C 

15^'C 30°C 

45‘"C 

i O^^C 


.30'"C 45“C 

Crepe ( 

1452) 

170 

178 

205 213 

222 

156 

173 

185 164 

Smoked slieet 
(\’o. 1455) 

191 

186 

203 208 

21. S 

173 

183 

182 182 

Smoked sheet 
extracted 
with cold 
water 

189 


209 — 


1 175 

188 

— 142 

Smoked sheet 
extracted 
with ammonia 

189 



213 - 



i 

i 166 

186 

— Ill 

Smoked sheet 
soaked in 
tannic acid 

189 


217 — 


! 170 

191 

— 162 


* Dj,o Thickness (in hundredths of a niillimetre) of sphere ()‘4 grams in weight 
after pressing «i der a load of 5 kgs. at 10()®C for 30 minutes. 

The results show that the changes in hardness which occur 
when rubber is stored in dry oxygen are different from those 
w^hich occur on storage under the same conditions in niti'ogen. 
In nitrogen the rubber becomes hard and the hardness increases 
with the temperature. In oxygen the rubber is always softer 
than in nitrogen at the same temperature and the difference 
increases with the temperature. 
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These results suggest that two fundamental factors are 
responsible for the changes which occur in the plasticity of rubber 
on storage: (1) a spontaneous hardening which occurs in 
nitrogen and therefore probably in any inert atmosphere ; and (2) 
a softening induced by oxygen. These changes occur simul- 
taneously when oxygen is present, but an increase in temperature 
accelerates the rate of softening more than the rate of hardening. 
At low temperatures hardening exceeds softening and at high 
temperatures softening exceeds hardening and, as will be seen 
from the diagram, the critical temperature is about 30®C but 
depends upon accessory substances in the rubber. 

The ammonia-extracted rubber became extremely soft in 
oxygen at 45®C, although it hardened at ]5®C, whilst the same 
rubber not treated with ammonia had a tendency to harden even 
at 45®C. Previous experiments with ammonia-extracted rubber 
have indicated that it possesses poor ageing properties when 
vulcanised, and it is assumed that this is due to the removal of 
anti-oxidants. (Trans. I. R. I., 1926-7, 2, p. 368). The 
removal of these constituents therefore appears to affect not only 
the ageing properties of the vulcanised material but also those of 
the raw material. 

The water-extracted rubber also softened in oxygen at 45®C 
but not as much as the ammonia-extracted rubber; this also 
agrees with the results of the ageing tests on the vulcanised 
material referred to above. Tannic acid does not appear to have 
a marked anti-oxidant effect. 

These results explain the differences previously observed 
between the effect of storage in ihe tropics and in Europe. At 
European temperatures spontaneous hardening nearly always 
exceeds softening due to oxygen, even when ;the amount of 
anti-oxidants present is much less than usual. At tropical 
temperatures rubber becomes hard or soft according to the 
amount of serum substances present. These contain natural 
anti-oxidants, with the result that even at tropical temperatures 
rubber containing more serum than usual becomes hard. 

Although this work is only in its initial stage the results 
indicate methods by which it may be possible to control the 
plasticity of rubber on estates. 



HARDNESS (Dso) of raw rubber after 
exposure for six months in dry OXYGEN or NITROGEN 
at different temperatures. 



Temperature of Exposure (*C) 


OXVGEN NITROGEN 
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THE EFFECT OF MATURATION ON THE 
PLASTICITY OF SMOKED SHEET 

G. MARTIN, B.SC., F.I.R.I. 

AND 

L. E. ELLIOTT. F.I.C., F.I.R.I. 

(OF THE SCIENTIFIC STAFF IN LONDON OF THE 
CEYLON RUBBER RESEARCH SCHEME) 

I T is the practice in Java when preparing smoked sheet 
rubber to remove the coagulum from the serum on the 
same day as the acid is added, but in Malaya and Ceylon 
it is more useful to remove the coagulum on the day 
following. During the period the coagulum remains in the 
serum, changes occur in the non-rubber accessory substances 
which affect the rate of vulcanisation of the rubber. It is to be 
expected therefore that these changes occur to a greater extent 
in Ceylon and Malaya than in Java, and that the different 
practices lead to some variability in the properties of rubber. 

Although the effect of keeping the coagulum ‘in the serum 
has been studied thoroughly as regards rate of vulcanisation 
little is known as to whether the changes which occur affect the 
plasticity of rubber. I'his also is an important property affecting 
the utilisation of rubber. 

Two sets of experiments were described in Bulletin 49, p. 2, 
showing that crepe from coagulum kept in the serum for two days 
was harder than crepe from coagulum removed after a few hours. 

Two further sets of experiments have now been carried out 
in which the coagulum after keeping for different periods in the 
serum was rolled to sheet and smoked. The results obtainted are 
not in agreement with those given by crepe, the period the 
coagulum remained in the serum apparently having no effect on 
the plasticity of sheet. Mr. O’Brien (who prepared the samples) 
has suggested that the difference in the results given by crepe and 
sheet is due to the addition of sodium bisulphite to the latex 
when preparing crepe. This is a probable explanation because 
it has already been shown that sodium bisulphite has a hardening 
effect on rubber, and it is possible that the longer the coagulum 
remains in the serum the greater is the effect of the bisulphite. 

More information concerning the different results given by 
crepe and sheet could be obtained by determining the plasticity of 
crepe prepared from latex containing no bisulphite and matured 
for different periods, and it is hoped to carry out this experiment 
when opportunity occurs. 
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The two sets of sheet samples were prepared at an interval 
of 18 months. A description of the first set and the results 
obtained are given in the Rubber Research Scheme Quarterly 
Circular, Vol. 6, Part 2, 1929, p. 1. The samples in each set 
were prepared from latex divided into two portions, one being 
coagulated with acetic acid and the other with a mixture of acetic 
acid and paranitrophenol. The latter is a disinfectant used 
chiefly for the prevention of mould. It was employed in these 
experiments to determine whether it retarded changes in the 
accessory substances during the period the coagulum was kept 
in the serum. In the second set a portion of the sheet from the 
coagulum which had been allowed to remain in the serum for the 
longest period was rolled up wet and kept in this condition for 
five days before drying in smoke. At the end of this period the 
sheets without paranitrophenol had a putrid odour but the others 
were still fresh. 

Plasticity Tests . — The results of plasticity tests are shown 
in table I. They include a hardness test soon after the arrival 
of the samples in London and after keeping for six months, and 
in addition a mastication test on the stored samples. 

The results show that keeping the coagulum in the serum 
had no definite effect on the hardness of the sheet samples on 
arrival in London or after storage for six months under different 
conditions (for detailed particular^ of conditions of storage of the 
first set and tlhe results obtained see Quarterly Circular, Vol. 6, 
1929, Part 2, p. 2 and, Vol. 7, 1930, Part 2, p. 23). It is of 
interest however that the sample rolled up wet and free from 
paranitrophenol in the second set was harder than the others on 
arrival and required more mastication than the others after 
keeping at 60®F for six months. It is possible therefore that 
maturing the coagulum may cause a small decrease in plasticity, 
but this is not obvious from tests in which th$ coagulum is 
allowed to remain in the serum and then rolled and dried, 
because the biological changes may be accompanied by an 
alteration in the distribution of the non-rubber substances 
between the coagulum and the serum. 

Paranitrophenol had no definite effect on the hardness of 
the samples except when these were stored in a damp atmosphere 
when the samples without paranitrophenol became mouldy and 
hard. 
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Vulcanisation Tests . — Most of the samples were submitted 
to tests to determine the extent to which the changes occurring 
during the maturing of the coagulum affected the rate of vulcani- 
sation, and the influence of paranitrophenol on these changes. 
The results obtained are shown in table 11. In the first set of 
experiments only small changes occurred in the rate of vulcani- 
sation of the samples in consequence of keeping the coagulum 
in the serum and these changes were unaffected by parani- 
trophenol. In the second set of experiments the alterations 
were more marked. Keeping the coagulum in the serum for 
44 hours as compared with 4 hours reduced the time of vulcani- 
sation by 16 per cent in the absence of paranitrophenol and by 
8 per cent in the presence of paranitrophenol. When the 
coagulum kept in tihe serum for 44 hours was rolled u{) wet, the 
time of vulcanisation was reduced by a further 10 per cent in 
the absence of paranitrophenol and by 5 per cent in its pre.sence. 

In the first set of experiments paranitrophenol had little 
effect on the changes which occurred when coagulum was 
allowed to mature but in the second set it definitely retarded 
these changes. As the changes which occur during maturing 
may be partly due to accidental infection it is not surprising that 
different experiments do not always agree. It is evident that 
paranitrophenol may reduce variability due to differences arising 
during maturation of the coagulum but insufficient evidence has 
yet been obtained as to its general effect in this direction. 
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Table I 




Interval 




Sample 

No. 


between 

On arrival 

After stou 

;i^(e for 

Coagulant 

addition of 

in London 

six month 

s at 6C‘'F 


coai'iilant 
and rolling 

1^30 


Mastication 



h rs. 

nims./lOO 

mms./lOO 

No. 

1,385 

Acetic acid 

44 

151 

161 

9-1 

6 

** < » 

I7i 

158 

158 

95 

7 

M 1» 

354 

156 

165 

95 

8 

»» ** 

404 

156 

161 

120 

9 

It »» 

554 

159 

167 

109 

90 

Acetic acid and 

44 

151 

156 

104 

1 

parauitiophenol 

17| 

158 

151 

109 

2 

»> »* 

354 

155 

158 

108 

3 

tf *» 

404 

156 

163 

105 

4 

,, ,, 

554 

155 

167 

107 


Set 2 

Sample 

No. 

Interval 
between On 

Coagulant addition of arrival in 

coagulant London 

and rolling 


After storage for 
six months at 

32^F 60^ F 



Dbo 

mins / 
100 

Oao 

ninis./ 

100 

Mastic- 

ation 

No, 

1^80 

m ms,/ 
ICO 

Mastic- 

iitioii 

No, 

1,500 

Acetic acid 4 

159 

153 

92 

157 

98 

1,501 

»» »» 18 

15y 

150 

94 

159 

107 

1,502 

M 23 

16-1 

154 

93 

161 

107 

1,503 

„ 28 

159 

158 

101 

157 

96 

1,504 

44 

160 

161 

97 

153 

98 

1,505 

Acetic acid and 4 

15.’ 

152 

93 

158 

92 

1,506 

paranitrophenol 18 

158 

155 

94 

160 

101 

1,507 

4, 23 

156 

151 

93 

159 

96 

1,508 

9« 28 

161 

156 

101 

168 

98 

1,509 

#9 99 44 

159 

149 

92 

165 

100 

1,510 

Acetic acid 44 

(sheeted 
coagulum rolled 
lip wet) 

16« 

156 

96 

170 

no 

1,511 

Acetic acid and 44 

paranitrophenol 
(sheeted 
coagulum rolled 
up wet) 

164 

152 

95 

159 

102 

1,512 

Estate sample — 

154 

157 

94 

159 

96 
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Table II 

Set 1 Mixing 90 rubber, 10 sulphur 




Interval 



Kloiii^ation 
at load of 
1*04 kgs./ 

Calculated 

Sample 

No. 

Coagulant 

between 
addition of 
coagulant 

Time of 
vulcani- 
sation 

Tensile 

Strength 

time of 
vulcanisation 
at 148^*0 



and rolling 



sq, mm. 

(ET04--775) 




mins. 

lb /sq. 

per cent 






in. 



1,385 

Acetic acid 

4i 

120 

1.580 

853 

120 

6 


175 

>> 

1,670 

848 

118 

7 


354 


1,830 

832 

114 

8 


40i 

9 % 

1.840 

840 

116 

9 

M »» 

554 


1.850 

820 

in 

90 

Acetic acid and 

44 

» » 

1,460 

860 

121 

1 

paranitrophenol 

175 


1.950 

840 

116 

2 


354 


1 ,560 

847 

118 

3 


40| 

»» 

1,830 

824 

112 

4 


554 


1.950 

824 

112 

Set a 

Mixing 100 rubber, 

10 sulphur 


Sample 

No. 

Coagulant 

Interval 
between 
addition of 
coagulant 

Time of 
vulcani- 
sation 

Tensile 

Strength 

EIon«alioi 
at load of 
TOO kgs./ 

Calcutated 
time of 
vulcanisation 
at 1.48X 



and rolling 



sq. inni. 

(ET00 = 800) 




mins. 

Ib./sq. 

per cent 


1,500 

Acetic acid 

4 

(120 

IHO 

1.970 

1,990 

846 

777 

134 

1,504 

»» n 

14 

( 100 
ll20 

1,710 

2,050 

852 

780 

1 14 

1,505 

Acetic acid and 
paranitrophenol 

4 

(130 

U40 

1,960 

2,120 

840 

776 

133 

1,509 

»» n 

44 

120 

2,100 

807 

122 

1.510 

Acetic acid 
(sheeted 
coagulum rolled 
up wet) 


100 

2,230 

807 

102 

1,510 

Acetic acid and 

44 

120 

2,320 

784 

116 


paranitrophenol 

(sheeted 







coagulum rolled 
up wet) 
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RESEARCH WORK ON RUBBER 
CULTIVATION IN 19 29 (Continued)* 

VicUL — An extensive enquiry was made by Teng-wall on the production 
of 275 estates in Java and South Sumatra with a total of 64,482 hectares. 
He ligiired out the average yield of fields of the same age and got the 
luilowing figures : 


Table X 


Plantinj4 \’car 

Age of the fields 

Kilogram rubber per 


years 

hectare 

1923 

4-5 

71 

1922 

5-6 

223 

1921 

6-7 

271 

1920 

7-8 

291 

1919 

8-9 

321 

1918 

9-10 

352 

1917 

10-11 

372 

1916 

11-12 

417 

1915 

12-13 

392 

1914 

13-14 

393 

1913 

14-15 

436 

1912 

15-16 

467 

1911 

16-17 

441 

1910 

17-18 

435 

1909 

18-19 

434 

1908 

19-20 

398 

1907 

20-21 

432 

1906 

21-22 

375 

* 1905 

22-23 

394 

1900-1904 

23-24 

449 


In representing these iigures in a curve, it becomes apparent that the 
increase-decrease in following years shows several irregularities. It must 
be taken into consideration, that the average figures have been obtained 
from rather heterogeneous material from fields of very different pnxlucti- 
vity. 1'he figures show, that the decrease in production generally sets in 
not before the 15th- 1 6th year. When we realise^ that in the old fields the 
cultural conditions have often been unfavourable (much soil-wash, no green- 
manuring, etc.), the tapping system too drastic, the bark renewal poor, 
it may be expected that the increase in yield walh the younger fields will 
last long-er than in the old fields, so that tlie decrease in yield will set 
in later than in the fields under t'on si derat ion. 

Selection , — A general review- of Hevea selection in Java was given by 
De Vries, Schweizer and Ostendorf. From this exposition it is apparent 
that the planting of selected trees, cither seedling or budded trees is in 
Java not yet so general as in Sumatra, but the interest in selection is at 
present very great and a great number of clones of superior mother trees 
are grown on different estates : 85 clones at 6 estates are under observation 
of the Rubber Hxperiment Station. Three clones of the Estate “Bodjong 
Datar” (from mother trees of the Estate “Pasir Waringin’') have been 
w^ell tested and could be recommended to the estates ; the average pro- 
duction was at the age of 9 years: 6‘35 kg., 7*65 kg., and 6'90 kg, rubber 
(dry) per tree per year. 

, * I'rom Intermlional Review of Agriculture, Part I, Year XXI, No. 9, September 
1930. Pan 1 of this paper was reproduced in The Tropical Agriculturist^ Vol, LX3£Vi, 
No. 2, 1931. * 
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In 1926 a be^inniiig^ has been made with the mare systematic teslinf>- 
of the different clones. To this purpose different clones have been planted 
together in one field, each clone in a number of plots (say 3 or 4) of J to 
ha. each ; or the different clones have been planted in rows, each row 
of no more than 20 trees and aUernalely a row of the done to be tested 
with a row of the so-called “standard clone”, i.e., a clone which has 
already been tested for several years and the production of which is used 
as a standard. Of each done two to six rows have been planted. In 
these experiments the trees have been planted at a rather large distance, 
viz., at the rate of 240 to 330 trees per ha. 

In Ceylon* selection as a plantation practice is still rather backward, 
L. Lord in a lecture delivered in Colombo, gave a general review ol the 
situation in Ceylon and urged the planters to give the policy of rejuvena- 
tion a thorough and wide trial, using for all new plantings the best available 
material and prosecuting energetically research on the production of 
superior material. He advised strongly to test a great number of estate 
trees as mother trees and to test foreign clones. If these measures would 
be taken the lecturer thinks that there would be no reason for pessimistic 
views regarding the future of the rubber indus:ry in Ceylon. 

In selecting the high-yielding mother trees we are still obliged to 
lollow the ordinary way of measuring* the yield of the trees during at 
least one year. We have not a reliable method of estimating the yield 
by means of correlating characters. 

As De VVies showed, it is still uncertain what may l)e expected from 
Asliplant’s method of measuring the diameter of the latex tube. 

As a general tapping system for the trees which must be tested lor 
selection, the alternate-day tapping over 1/3 has been adopted in Java 
and in comparative experiments three clones (Ct 88, AV 36, and AV 50) 
are included as “lontrol” or “standard clones.” A reliable impression of 
the productivity of a clone can only be obtained by experimental tapping 
continued during one year, or, better still, during several years. 

A short review is given by De Vries of the Hevea plants impor;:ed 
in Java from Brazil. It appears that practically all the Hevea trees in 
Java are descendants from the trees grown from seed which Wickham 
collected in Brazil in 1875. , 

On difl'erent estates a great number of mother trees have been selected 
and the yield has been recorded during several years. The Besoeki lilxperi- 
men': Station (Djember) and the Rubber Experiment Station (Builenzorg) 
kept a number of these, trees in regular observation. I'his collection con- 
tains trees which give an average of more than 150 gm. rubber (dry) 
per ^Lapping, being tapped on alternate days over 1/3; a few* trees give 
more than 300 gm. per tapping. 

The simplest method of selecting consists in planting seedlings grown 
from “illigitime” seeds (seeds obtained by uncontrolled pollination) from 
selected mother trees. 'I'he fields planted with these seeds have shown 
that in this simple way a remarkable improvement of the production may 
be obtained. A field of the Estate “Passir Waringin’’ of 21 J ha. planted 
in 1916 with such seeds, gave the following yields : 

7th 8th 9th 10th llth 12lli l3lh year 

390 600 666 820 717 703 745 kg. dry rubber per ha. 

A field of the Estate Petaroeman, planted in 1916 and 1917 with 
“illigitime” seeds from selected mother trees of the Estate Kiara-Pajoeng 
gave the following yields : 

6th 7»h 8th 9th 10th llth year 

Estate Petaroeman 340 497 573 700 745 775 kg. dry rubber per year 

per ha 

Average production 200 280 360 420 450 470 do do 
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Artificial cross-pollinations between trees of high yield and specially 
between trees of the best clones have been effected in Java in the last few 
years on a large scale. Records of yield of the seedlings are not yet 
available. 

A few estates have made isolated fields planted with two or more high 
yielding clones. Of the seeds produced in these fields it is certain that 
father tree as well as mother tree is a high-yielder. From the fields 
planted with seeds from these fields records are not available either. 

Other Hevea species than H. hrasiliensis have been imported in Java 
viz. Hevea collinay H. spruceana^ and K. guyanensis ^ but they have not 
shown any character which seems especialh' desirable. They have not been 
used for hybridisation experiments. 

The practice of budding has been the subject of various investigations. 
In Java De Vries and Vrolyk made an enquiry about the results of the 
budding practice on the estates ; seventy-five estates gave the information 
asked for. 

The average percentage of success is still low in Java: only 60%. 
This may be partly the consequence of lack of training of the labourers 
to whom the budding, work is entrusted, but there are still other causes. 
One of these is that budding is sometimes effected under unfavourable 
circumstances, and the enquiry proved clearly that budding is not equally 
successful in the different months. De Vries and Vrolyk figured out for 
each estate the success of budding obtained in each month in comparison 
with the success obtained in the most successful month. The figures thus 
obtained are combined into the following list : 

Oct. Nov. Dec. Jan. Feb. Mar. Apr. 

Percentage of success (i.e., per- 
centage of the success-per- 
centage, obtained in the ^ 

best month) .*.. 69 72 76 [83 76 80 76 

These figures show that it is advisable to wait some time after the 
beginning of the rainy season before starting budding; in October the 
stock and scion are generally not yet in the best condition for budding. 

Vrolyk and Ramaer investigated this question more in detail. They 
realised that the differences in success obtained by budding in different 
months is the consequence of the differences in stage of growth of the 
scion and of the stock. The object of their investigation was to find in 
what stage of growth scion and stock are most suitable for the budding 
operation. They proved that the success in budd,ing is greatest when the 
stock and the scion have just started toi make a new sprout and the first 
leaves of this sprout are still very small and brown in colour. A little 
later when the new leaves have adopted a green colour and are still weak 
and hanging the percentage of success is already a little lower but still 
satisfactory. The older the new sprout of the stock the less suitable it 
i«j for budding, and the same is the case with the scion. 

The question what seedlings are to be preferred for sr:ock is still a 
puzzling one; one thing is apparent, viz., that quick-growing seedlings 
have the advantage of being earlier fit to serve as stock than slow-growing 
ones. This fact induced Schweizer to investigate whether seedlings of 
different m'other trees show marked difference in quickness of growth. 
His investigations showed that this is indeed the case, so that “growth- 
velocity” must be regarded as a hereditary character; quick-growing mother 
trees seem to give as a rule quick-growing offspring. In using such 
seedlings some estates were able to perform the budding operation »three 
months earlier: the seeds were collected in March and budding could be 
done in the beginning, of the rainy season (November-December). Schwei- 
zer investigated also whether it is advantageous to use large seeds for 
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g'rowing stock but, though the plants raised from large seeds are in the 
beginning stronger than plants from average or small seed, the difference 
is no longer to be seen alter a few months. 'Vhuii thei:e is no advantage 
In the use of large seeds for raising seedlings for stock. 

As De Vries and Vrolyk mention, a thing which is in Java the cause 
of much disappointment is the dying off of buds after they have grown 
together with the stock. This occurs much more in the dry season than in 
the wet season (22*7% against 4*6%). 

Budding in the nursery is in Java more generally applied than budding 
in the field (87% against 13%) and it has a greater success-percentage, 
as is to be seen from the following figures : 

Table XI — Success-percentage of budding. 


1 

In the nursery 

In the field 

Besoeki (Hast Java) 

% 

53 

% 

36 

Malang (liast Java) 

77 

55 

West java 

52 

49 


In this connection the investigations of Man in Malaya may be 
mentioned. 

Budding in the field is carried on in Malaya to a great extent (figures 
are not given), though failures are more numerous than in budding in the 
nursery. Under nursery conditions it is possible to choose s:ocks in the 
best stage (xf growth for the operation, while under field conditions choice 
is much restricted. But the advantage is, that in budding in the field the 
budded plants are not checked in their growth by being transplanted. 

Man considers the vigour of growth of stock and scion at the time 
of the budding operation as the most important factor influencing success, 
and the unfavourable results obtained with budding under drought condi- 
tions, especially on sandy soils, must be atitributed to the less vig-orous 
growth. 

In order to prevent the dying off of the bud after opening the author 
advises to protect the bud. This may be done by trying a shade of leaves 
around the freshly budded stock immediately above the waxed binding. 
By this measure the newly-formed wound healing cells (callus) are preven- 
ted from dying. Another thing, w'hich Man considers as important, is 
to take care in budding that patch and pannel fit well so that no wide 
gaps separate the edge of ;the patch from the cut edges of the bark of the 
stock. The following figures are given, which illustrate the influence of 
drought and of shading the bud : 


Table XII 


Period of budding 

Percentage of 
success imme- 
diately after 
opening the 
bud 

Percentage 

final 

success 

Loss after 
opening as a 
percentage of 
initial success 

Clone 1 Showery 

(April- May) 

98 

84 

14 

Drought 

(May-Junc) 

99 

70 

29 

Clone 2 Showery 

(April- May) 

88 

85 

3 

Drought 

(May-Junc) 

80 

35 

t 

[ 56 
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I'able Xlll 


Shading 

Percentage of 
success immedia- 
tely after opening 
the bud 

Percentage 

final 

success 

Clone I Light or none 

91 

I 70 

Heavy 

99 

i 87 

Clone 2 Light or none 

57 

i 48 

Heavy 

88 

! 84 

1 


In Java the most g-cnerally applied budding- nicithod is the ** modi lied 
l’'orkert method”; in Hast java, however, some estates apply the “patch 
budding”. 'Phe success-perccntaf>es obtained by the two methods were as 
follows : 


I'able XIV 


Estate 

Modified Foikert 
method 

Patch budding 

Besoeki (East Java) 

55;^" 

49^ 

Malang „ 

76 

66 


'Fhe Forker: method seems thus slightly more successful. 

Budding does not succeed equally easily with different clones. In 
java for instance clone BD 5 gives the highest success-percentage. Clone 
AV 152 the lowest. Fhe same experience of different success with bud- 
wood of different clones has been gathered in Malacca. 

About the influence of the slock on the scion we are s:ill entirely 
ignorant. Dias surprised us with the sta:ement, that “to a certain 
extent” the growth of the scion is no: at all influenced by the stock. He 
claims that the bud in developing envelope all round the stock, and that 
the stock “attains a dormant s:ate” and “increases neither in girth, breadth, 
length or in any other manner.” 

This statemen:, which will certainly not be credited by many botanists 
and planters, was criticised by Taylor. This author lays stress on the 
fact, tha: there is a considerable amount of information available on the 
influence of stock on scion with other plants than Hevea. This information 
goes to show that while each of the two retains its general characteristics 
there is a decided interaction between the two. Taylor considers that 
research work on bud-grafting in Hevea should keep in mind the possibility 
of such influence. He says that there seems to be an indication that plants 
budded on iheir own stocks grow better. In Java the Rubber Fxperimrnt 
Station takes the same stand and an investigation has been started on the 
influence of the stock on the scion. 

The use of cutting off the “snag” flush with the top of the bud was 
emphasised by Weir. If this is done in the proper way, the cut sloping 
downward away from the bud, and at the proper time, say when the bud has 
grown 4-8 ft. and shows considerable brown bark, the amount of decayed 
wood remaining on the stock may be very little or may be entirely absent. 
In many cases however, especially if the snag is cut square across or cut 
U30 high, the decay may advance so far below the point where the cut is 
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usually made that an appreciable amount of decayed wood may be scaled 
jn by callus tissues. The decayed wood next to the bud side of the stock 
may, before the callus is complete, cause the youngs tree to be overthrown 
by the wind. Also the shoot may be broken olT by the wind if the cut 
exposes the decay so close to the bud that the callus docs not form rapidly 
at that point. 

The packing of budwood is a practical question of some interest, as the 
budwood must often be obtained from places more or less remote. 
Hillington recorded the success in budding with budwood packed in 
different ways. The budwood was transported from Siantar (Sumatra) 
to Kuala Lumpur. The material was sent from Siantar to Belawan by train, 
from Belawan to Penang by boat and from Penang to Kuala Lumpur by 
train, a journey which took three days. I'hree different methods were 
used: (1) coconut fibre was put between the layers of budwood sticks, 
(2) each group of sticks was wrapped in a banana-sheath securely tied 
with string, the bundles so formed being buried in dry saw-dust, (3) 
each stick was wrapped in dry sacking and tied with string, and each group 
of five sticks was rolled in a further piece of dry sacking, and tied and 
buried in charcoal. All three methods of packing have proved suitable. 
To differentiate definitely between the methods a longer journey is evidently 
necessary. In the opinion of Billinglon it seems, however, that the charcoal 
and sacking method appears to keep the bark in more pliable and tractable 
condition. 

One common objection advanced against budding is that* budded trees 
may not renew the bark so satisfactorily as seedlings and that they will 
have to be allowed a longer period for bark renewal. 

Billington made measurements on the virgin and on the renewed bark 
of young budded trees of four clones. Tapping was done daily in alternate 
months on trees budded in the first half of 1924 and transplanted as stumps 
it the end of 1924. Rec'ords of bark thickness were taken on 23-28 July 
1928 of parts tapped Februarv 1, April 1, June 1, and lulv 20, and again 
taken on 14-18 January, 1929 of bark tapped at the same dates also on 
August 1, 1928. Fifty-eight trees from four clones were used in these 
experiments. 

From figures given it may be quoted here that in January 1929 the 
bark tapped 1st February had a thickness of 5*0 mm. (clones B 50 and 
B 58), 5-0 (clone A 44) and 6*3 (B 85). 

The conclusion is tlvat bark renewal in the budded ♦recs is satisfactory 
so far and that the bark is adequate for tapping. 

Often difficulties have arisen from the fact that budvvofxl of different 
clones had been confused and that budded trees have been planted out 
under erroneous names. The need was therefore felt to find (diaracteristii's 
which would enable to distinguish the different clones from each other. 
It was already well known that the seeds are often very characteristic and 
they have often been of great help in finding out mistakes. But seeds are 
not always available when we want to be certain to what clone a certain 
tree belongs and, besides, the seeds of different clones are sometimes much 
alike. For this reason the Rubber Experiment Station in Java has made 
a study to find other characteristics which might enable to distinguish the 
clone in a more satisfactory way. It was found that the form of the leaves, 
the shape of the leaf scars on the stem, the shape of the lenticles, the way 
in which the cork is formed on the stem, the shape of the stem, the shape 
of the buds, etc., are different in the different clones, and that the clones ran 
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be determmed with the help of these characters. For a successful deter- 
mination some training is necessary. The Rubber Experiment Station in 
Buitenzorg gives regular courses in which the planters are trained in this 
determination work. 

New figures of the best Sumatra-clones were given by Heusser. 

Of the clones which have been in observation for several years the 
Nos. 49, 50, 71, 152, 163, and 256 may be considered as the best clones. 
The No. 36 is among the foremost as regards yield, but it has the draw- 
back of being very sensitive to wind. 

These excellent clones are closely followed as regards yield by Nos. 27, 
35, and 53. 

Among the clones which have been in observation only during, the short 
time the Nos. 183, 185, 186, 209, and 214 justify full interest and accurate 
further observation. 

The yields of these excellent clones are given in the following list. 
Tapping has been done alternate monthly (about 185 tapping days per 
year). 

Table XV 


Number 
of cloocs 

Year of 
planting 


Yield 

per tapping in gr.ims 


4th 

5th 

6th 

7th 

8th 

9th year 

49 

1919 

4-0 

2*9 

20-6 

32-5 

35-8 

34*5 

50 

1919 

61 

14-7 

30-3 

340 

29-5 

31-1 

71 

1922 

7-8 

12-4 

21 8 

■- 

- 

— 

152. 

1922 

9*7 

17*1 

23-6 


- 

- 

163 

1922 

9’8 

12-7 

. 20-8 

- 

- 

— 

256 

1920 

? 

? 

? 

? 

41-7 

— 

183 

1922 

? 

14-8 

24-0 

- 

- 

- 

185 

1922 

? 

211 

35- 1 


- 

1 

186 

1922 

? 

14-4 

20-5 

— 


1 

209 

1923 

- 

13-5 


- 

— 

- 

214 

1923 


14-5 

— 

— 


— 


It is interesting to compare with these yields those obtained from 
seedlings from selected trees by artificial pollination. 

Heusser gave an account of the tapping results of such seedlings. 
Thirty combinations of different father and mother trees were investigated. 
The number of trees of these combinations were different and varied (from 
three to eighty-three) . They were all tapped with one cut over J circum- 
ference alternate-monthly. As father trees were used the trees 36, 49, 138, 
145, 146, 140, 141, 142, 157, 164, 165, and 166; as mother tree NOs. 26, 
35, 36, 49, 138, 139, 140, 142, 146, 151, 157, 161, 164, 165; 166. 

Cross-pollination was effected in March-May 1930, the seeds were 
gathered in August-October of that year and the seedlings were planted 
into the field in October 1921-J»anuary 1922. Tapping Was started in 
November 1925. The yields of a few of the best yielding “families'* (as a 
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“family” are designated the seedling descendants of the same father-and- 
mother-tree) and the average yield of all the seedlings are given in the 
following list : 


Table XVI 


Number of fathei- and- 

Yield per tapping in gi ams 

Number of 
trees 
tapped 

mother-tree 

4th 

5th 

6th year 

157x 164 

10-19 

2819 

34-65 

32 

165 X 161 

ri 

24 53 

31-65 

4 

157x 151 

12-73 

27-70 

3043 

3 

164x 161 

7-98 

22-34 

29-60 

28 

166x 161 

7-38 

23-44 

29‘21 

4 

Average of all the seedlings 

7-30 

18 63 

20‘24 

724 


These figures prove that some combinations of parents give seedling 
families which arc not less productive than the best clones. 
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IDENTIFYING HEVEA CLONES* 


REMARKABLE NEW METHOD DESCRIBED BY 
DR. BOBILIOFF 

I N a preliminary communication to I)e Bcrgculturcs (oi 27 December 
1930) Dr. Bobilioff describes what appears to be an entirely new 
and very important and remarkable chemical method of distingfuish- 
\ng between Hevea clones. 

At present, he points out, a Hevea clone is identified by 
subjective examination of the external morpholog^ical characters. This 
method has the advantage that in many instances a great number of bud- 
dings can be identified in a short time. It is^ however^ confined — at the 
moment — to normally grown buddings in a certain stage of development, 
and it demands as well as certain aptitude for this sort of work. 

In the new “Chemical Method of Identification”, on the other hand, 
the clones are distinguished by a definite chemical reaction of the latex. 
So far this method has been carried out only in experiments, and 
Dr. Bobilioff refrains at present from discussing how far it may have 
practical value. 

His discovery is that the latex from each clone gives a definite chemical 
reaction and that this reaction is fairly constant in all individuals of a clone. 
One advantage of this chemical method of identification is that the identi- 
fication is independent of the age of the plants, that is to say the latex 
from individuals of the same clone but of different ages will give the same 
reaction. Therefore it is possible to identify with clearness older test 
gardens. 

In applying the method a few drops of latex arc taken from young or 
half grown leaves by cutting through the leafstalk where it is attached to 
the branch. The drops that appear on the cut surface of the stalk are 
collected on a porcelain plate, preferably one with depressions. In each 
depressioh the latex from one tree of the clone that is being examined is 
collected. Three to five leafstalks will give sufficient latex for the reaction. 
To this small quantity of latex is added a reagent concerning which no 
particulars are given except that it is (1) a new discovery, (2) a colourless 
solution, and (3) the mixture of latex and reagent is white. In a short 
time, from, half a minute to a few minutes, the latex begins to colour, and 
this colour increases in intensity. 

The time of colouring^ the nuances of colour, the intensity, of the 
colour are different in different clones, so that it is possible to distinguish 
clones from each other. 


* From The Itidia-Rubher Journal, Vol. I. XXXI, No. 12, 1931. 
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As an example Dr. Ht)biliolT takes three clones, namely BD 2, AV 256, 
and Tjir 1. After adding the reagent, tlu' rea('tion occurs in about the 
same time lor these clones. After one to two minutes the latex of these 
clones had assumed a rose ('olour, which in Bl) 2, and AV 256 is the same, 
but a careful examination indic'ales that in Tjir 1 a weak blue nuance 
appears to be present. It is in the second stage of the reaction that clear 
differences between these clones appear. The l olour of Tjir 1 is pronoun- 
cedly blue, that of AV 256 is red and that of Bl) 2 is purple. These 
differences can be seen clearly in the third stage, that is from six to ten 
minutes. In these three clones the colour of the reaction can be used as a 
distinguishing (diaracter, while the intensity of the reaction and its time 
differ little. 

There are, however, (doncs that can be distinguished merely by the 
intensity of the reaction, where, for example, the reaction is very weak and 
appears only after a long time. In the latex of AV 209 it is only after 45 
minutes that a weak coloration b(*gins to be apparent. 

The method has been applied to a great number of clones in the experi- 
ment garden of the experiment station at Buitenxorg (java) and also on 
several estates in West Java, where corresponding results were obtained. 



360 


RECENT EXPERIMENTS ON THE BURNING 
QUALITIES OF TOBACCO* 


T he burning quality of tobacco is of special value for all kinds 
of tobacco used as wrapper. There are of course several 
other factors, which determine the value of a tobacco leaf as a 
cigar wrapper, but one of the most important is without doubt 
its fire-holding capacity. 

The Journal of Agricultural Research has published an article on the 
influence of chlorine on the growth of the tobacco plant and its influence on 
the quality of the cured leaf. Experiments on light sandy soils and sandy 
loam soils in North Carolina showed a stimulation of the growth of tobacco 
by a moderate supply of chlorine in the fertiliser. Under the conditions of 
the place where the experiment was made a quantity of 22 kg. to 33 kg. 
per ha. caused the maximum of growth stimulation. It was demonstrated 
that the presence of chlorine in the soil enables the tobacco plant to make 
better use of the soil magnesium for nutrition and that a certain amount of 
chlorine in the leaf improves the resistance to drought. Larger quantities 
of chlorine however may cause injury to the plant, not by direct toxic effects 
but by interference with the metabolism of carbohydrates. This injury is 
more serious on light than on heavier soils. Tobacco leaves from chlorine 
fertilised plots exposed to various relative humidities after curing, showed 
that the moisture content was increased. This may influence its elasticity, 
its combustibility and keeping qualities. Excess of chlorine produced 
muddy colours in the cured leaf which often showed intermingled ('olours : 
green, ‘yellow, brown. The combustibility of the leaf was impaired. 

The Tobacco Sub-Station at Windsor (Connecticut Exp. Sta.) in its 
report for 1929 gives many details on various experiments on tobacco of 
which those connected with its burning qualities may be shortly reviewed. 

Experience showed that dry seasons usuallv produced a tobacco 
with poor burning qualities and that the reverse happens when the season 
has a high rainfall. Analyses of the tobacco of a dry season and of a 
wet season showed difference in chemical composition, a good burning 
tobacco having less chlorine, calcium, magnesium, nitrogen, phosphorus, 
sulphur and manganese and more potash, silica, iron and alumina. A good 
burning tobacco- has a much higher alkalinity than a poor burning one. 
Even the seconds, usually the best burning leaves, showed a greater 
alkalinity than the darks from the same plot. 

Experiments with potash as a fertiliser showed, that the fire holding 
capacity 'of tobac(X> grown on plots without potash manure diminishes every 
year. Plots receiving potash however produced a tobacco which did not 
show any deterioration in this respect. The percentage of potash in the 
leaf was influenced by the quantity of potash manure, although the soil 
was very rich in this element. .The percentage was increased by applying 
a larger quantity of potash fertiliser. When the percentage of potash 
decreased, the same was true in regard to calcium and magnesium in the 
leaf. 


*■ From Tnternatioml Revinv of AgrienUure, Part T, Yrar XXT, No. 12, December, 
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A g^eneral relation was observed between firc-holdinf^ capacity and the 
ratio of potash to calcium and niai^nesium, measured by strip set. A wider 
ratio was favourable to the fire holding ('apacity. Differences in this 
capacity caused by the use of different potash salts, e.g;. , sulphate, carbo- 
nate or nitrate or by the use of tobacco stems, were very small. By 
applying^ sulphates to the soil, the percentage of sulphates in the leaves was 
increased and the burning qualities were weakened. 

The Tobacco Experiment Station at Klaten (Java) started experiments 
on manuring to find a suitable method to apply green manure in relation to 
the peculiar rotation c'onditions in accordance with which tobacco has to be 
carried on. These conditions are only of local interest, but some results 
may have a more general significance. It has been proved by these experi- 
ments : 1. That quality and length were improved by organic manures (dung 
and green manure) ; 2. That on phosphorus poor soils length was improved 
more by dung than by green manure, but that a small amount of P-fertiliser 
was sufficient to make them equal in this respect ; 3. That P-fertiliser had 
a bad effect on the colour as it hastens the ripening of the leaf, especiallv 
in dry years and that not only on P-rich but also on P-poor soils (with 
only 0*004°/^ clstr. sol. P^O ). Dung may therefore also have a bad 
influence as it contains a considerable quantity of P„Or; 4. The fire holding 
rapacity was in general the best after green manuring (Crotnlaria sp.) 
because the content of the dung in Cl. is considerably higher than that of 
the Crotnlaria. But as the contents of Crnfalurto augments with age, it 
should be aoplied as a green manure not later than after reaching flowering 
stage. 5. Experiments with fermented green manure showed improvement 
in length, quality, and colour. The same Station started a very thorough 
investigation in connection with the fire holding rapacity of tobacco leaf, 
which mav be of general interest. 

(a) Method of Examining Fire Holdifis^ Capacity . — In order to 
examine the influence of various cultural practices on the fire holding 
capacity of the ’leaf, the average glowing duration was ascertained by noting, 
how’ many seconds each leaf continued to burn, when lit by means of a 
glowing carbon-point at the bottom of the leaf on the right side between 
two veins. In order to get suffioieni reliability 800 leaves w’ere burnt per 
test. Owing to the possibility of obtaining an average from a very large 
amount of experiments, this method was preferred to the *‘cigar-test 

Of the various burning qualities only the most important, namely the 

fire holding (‘apacily, has been examined. 

# 

The figures thus obtained showed three types of frequency-distribution. 
The first with leaves of good fire holdinf>" capac'ilv o <;nmn'>iis: 

one not far removed from the arithmetic mean, the other as a result of leaves 
showing abnormal burning capacity. This made it Impossible to apply the 
theory of probability and, as the investigation was started to find the causes 
of low-burning capacity, it was not necessary to spend time on It. The 
second type appeared by examining leaves with a very short glowing 
duration; It showed a flowing curve, of which the summit, as compared to 
the arithmetic mean, had largely shifted towards the side of the short 
glowing period. Provided that the frequency was expressed not in the 
time of glowing but in the logarithm of it, it was possible to employ the 
theory of probability to this case. The third type lay between the other 
two. The flowing curve did not deviate much from the binomial frequenev- 
cistribution and the theory of probability could he applied to observations 
cf the glowing-time. 
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As the tests proved that the glowing" duration was directly proportional 
to the logarithm of the percentage of moisture, it was possible to apply a 
correction for different'es caused by moisture dilTerent'e. It was proved 
that: log A -log B = k x (u-b) in which A represents the corrected 
glowing duration by a percentage of moisture, and b the moisture — per- 
centage at the determined glowing duration B, 

(b) Chemical Composition of Good and Bad Burning Leaf, — A 
chemical investigation of the leaf confirmed the previous observations that 
a bad burning leaf contained more chlorine and less potash than a good 
burning one. Although in most cases the percentage of chlorine in the ash 
was sufficient in itself to settle the matter, it was found that exceptions 
did occur and that besides the contents in potash, the contents in lime and 
magnesia were also of influence. The correlation coefficient between average 
glowing duration per leaf per plant and the amount of chlorine, sulphate, 
potash, calcium -f magnesium expressed by the quotient 

Ks O 

Cl X fCaO + MgO) 

were calculated from the average glowing duration, computed for some 
nineteen separately harvested plants growing side by side in one test field 
and where thus the influence of difl'erent soil conditions was eliminated. 


The correlation coefficients between the period of combustion and the 
proportion of the different mineral elements in the ashes of the leaves are 
shown in the following table : 




Mineral 

1 elements in 

the ash 


Cl 

C;iO + MkO 

KsO 

SO3 

KaO 






Cl X (CaO + MgO) 

Correlation coefficients 

-07 

- 0 2 

+ 04 

00 

+ 0'8 


(c) Influence of Manuring on Fire Hokling Capacity. — It has been 
proved, that the glowing period does not improve by fertilising. Among 
the org*anic fertilisers it was found that straw manure (fermented rice straw) 
and dung most seriously harmed the glowing capacity of the leaf. Oilcakes 
(kapok seed, coconut, groundnut, etc.) and Crotalaria choppings used as 
green manure had little or no injurious effect. The injurious effect was 
closely associated with the amount of chlorine in the organic fertilisers. 

Also the usual inorganic fertiliser, sulphate of ammonia, if necessary 
supplemented with double superhosphate, is detrimental, although to a 
less degree than dung. Contrary to what was expected after the chemical 
examination of the tobacco, no improvement was recorded after the use 
of potash fertiliser. 

(d) Influence of Soil Conditions. — The occurrence of non-burning 
tobacco wjrs found to be most prevalent in places where quantities of chlorine 
existed in the soil moisture. It is therefore probable that all measures to 
soil-capillaries will be of value, whereas those precautions that tend to 
increase these soil capillaries will prove disadvantageous. In fact the early 
inundation of the soil, by which the soil particles are able to coalesce more 
closely, has disastrous results on the fire holding capacity. 

(e) Breeding Good Burning Varieties. — A large number of plants 
grown side by side or close together under identical circumstances and 
harvested separately, showed that great differences are to be found with 
regard to the average glowing period per plant. 
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The hereditary character of these differences was also proved. 

Among the chief practical measures for the improvement of fire holding 
capacity the following may be mentioned : 

1. Improvement of drainage and system of tillage. 2. Replacing 
dung by green manure. 3. Avoidance of ail not strictly necessary flood- 
ing. 4. Careful adaptation of sowing and transplanting dates to vveather- 
rorccasts. 5. Some reduction in planting distance. 6. Avoidance of 
excessive heating in the drying sJieds. 

(f) Influence of Cliniafe. - f^urning capacity however does not depend 
only on soil factors as climate also plays an important part. The Experi- 
ment Station of Scafati (Italy) started in 1929 an experiment to prove the 
influence of climate on combustibility of Kentucky tobacco. In the com- 
munity of Bibbicna sec'ond ('lass tobacco is produced and in the Valle di 
Chiana only a fourth class. Four wooden cases, each about i m**’ were 
filled with earth, two of them with soil from Bibbiena and two with soil from 
Chiana. The two containing Bibbicna soil w’ere transported to C'hiana and 
placed in a field at ('liiana and with the other two the pnx'ess was reversed. 
It w'as possible in this way to cultivate tobacco in ('hiana soil at Bibbiena 
and vice versa at the same time with the surrounding tobac ('0 plants 
growing in untouched soil. 

The result has been that the tobaci'o cultivated in (Tiana soil at 
Bibbiena has not been influenced by the climatic ('onditions of that place; 
in regard to its combust iblity it belonged also to the fourth class, as that 
grown at Chiana itself. 'Fhe toba('('o cultivated in Bibbiena soil at ('hiana 
however was influenced by the climatic conditions: it belonged also to the 
fourth cl^ss while at the same time the same tobac'co grown at Bibbiena 
produced a second class product. 
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THE CLOVE INDUSTRY IN ZANZIBAR * 

[A) Production , — It is impossible to deal with the industry of paramount 
importance to Zanzibar — clove growing — in a report conhned to events 
falling within the calendar year. That report, written in October last, carried 
the review of the industry up to end of June, 1929, and indeed it was possible 
to remark upon the commencement of the 1929-30 harvest. 

In this report we are, therefore, concerned with the season commenc- 
ing in July, 1929 and terminating for statistical purposes at the end of June, 
1930. 

The previous season — 1928-1929 — having been an unusually poor one, 
cloves brought to town during July to June having amounteu to only a 
trifle over two lakhs of fraslas (say 3,100 tons), it was only to be expected 
mat the 1929-30 season would oe unusually good, lixpeciaiioiis were 
realised and the season established a record. 

Exactitude in statements ot the nicasure of crops is an iiiipossibility. 
Even wlien ail cloves produced in the country hau to pass tiirough tne 
Customs on entering town for the purpose of excise it was not necessarily 
the case mat all me cloves picked between July and February, tiiC normal 
limits of the harvesting period, were brought to market between july and the 
end of June, nor that all tne cloves brought in during that period belonged 
to that particular liarvest. 1 have known four-year-old cloves brought 
into town from the plantations, though this is very unusual. 

Estimates have to be made of stocks from previous years brought in 
and hold-overs carried by the producers. Although old stocks coming in 
can be distinguished Irom new season’s produce il Ijcrjiiently happens inal, 
being drier, they are mixed with the new to enable the bulk to pass the 
standard required by the Produce Export Decree. As an estimate of the 
season’s crop is fundamentally based upon the deliveries at the Customs, 
and such was not obligatory during the past two seasons, excise having 
been taken at the time of export only, even the fundamental data have been 
lacking in the accuracy of former years. The clove deliveries we may 
characterise as the raw figures to distinguish them from those which the 
Comptroller of Customs prepares to represent so far as can be ascertained 
by the quantity produced during the season. 

In the season 1928-29 the deliveries were given as 200,568 fraslas, and 
during 1929-30 as 928,943. Ihe latter raw figure requires various adjust- 
ments to allow for hold-over and parcels brought to town but not passing 
through the Customs House for w^eighing, and the Comptroller of Customs 
is of opinion that the season’s production must have reached at least 10 
lakhs of fraslas (over 15,500 tons) and therefore have beaten the previous 
record of 9*8 lakhs in the season 1922-23. Early in 1930 it was realised that 
the succeeding crop would be an almost complete failure. 

The tremendous variation in size of crop from season to season has not 
so far received an explanation. Precisely what effect it would have upon 
the market If future crop could be foretold it would be difficult to say. 
Speculation quickens interest, and the uncertainty of the future position 
must necessarily lead to competition in buying stocks. There is probably 
hardly another crop in which it is such a gamble to deal. Growers and 

* From the Amiual Kopori of iho Agricultural IVparunent of Zanzibar Protectorate 
for 1929. 
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inerchants alike must speculate on the probability of the next crop and it is 
in vain that we look through the records of the past to give us a clue to 
the future. 

An apparently safe system for the producer to adopt is to hold a pro- 
portion of his crop in years of great plenty ; to hold very little when the 
crop is average and to sell that at the first sign of a large succeeding crop ; 
to sell hold-over gradually and not expect to get the top price of the year 
for the whole of it. 

Before attempting to peep into the future it is well to consider this 
question of variation in size of crop critically. 

When 1 visited Singapore in iyz4, the i^irector of Botanic Gardens 
there drew my attention to some ciove trees which, though quite well 
developed, practically never produced a bud, wliereas at I'enang, about 

miles way, clove production is an important industry which leads the 
world as regards quality. Air. Jiirkill expressed the view that the dilference 
111 behaviour of the trees in tlie two islands was ('.apable of a simple expla- 
nation, viz., that in Singapore the climate is uniiormly moist whereas in 
Penang there are distinct dry periods, as in Zanzibar, and that this stimulus 
IS necessary to cause the trees to flower. 

Now were flowering a simple reaction to a climatic stimulus there would 
be no difficulty in correlating crops with meteorological observations, but 
so far a correlation has not been found. Ihe Dutch botanists who have 
studied the tree in its native habitat state that the clove only flowers twice 
m three years and will bear heavily once in Jrom lour to^ seven years. 
Periodicity in flowering is a general phenomenon, that it to say that flower- 
ing plants have a tendency to flower at certain periods apart from any 
external stintulus. The coconut palm flowers every '26 to 30 days, many 
plants flower twice a year, some annually, others only once in their existence, 
llie clove tree appears to have an obscure periodicity so that the effect of 
the external stimulus — climate — is obscured. The same stimulus will only 
produce the same reaction if the tree is in the same phase. There is also 
a clear indication that when the external stimulus acts upon the trees when 
in a phase preparatory to flowx‘ring an abnormally large crop results, but 
a reaction follows, presumably due to temporary exhaustion, and the trees 
will completely miss flowering for a season. There is a kind of oscillation 
produced and the pendulum does not come to rest at once, large and small 
crops alternating for perhaps four seasons. 

We have probably three factors to take into consideration : 

(1) The nature of the climatic stimulus. 

(2) The phase in the periodicity of the trees. 

(3) The reactions from a previous stimulation. 

Obviously unless these factors are known and measured the resultant — 
the future crop — cannot be predicted. 

During the first half of 1930 the trees certainly received a stimulus in 
the way of a dry period, and some of them will unfortunately never flower 
again. The dry period — May to August — was, however, not altogether 
seasonable, and it does not appear to have produced any tendency on the 
part of the trees to produce buds for the December- January portion of the 
crop. How many weeks or months pass before the effect of a stimulus is 
visible to the eye is not known, so that were we more certain even of its 
nature we should still be unable without further knowledge to gauge the 
effect upon a forthcoming crop whose size may be affected by the conditions 
obtaining only during a particular and short interval of time. 
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Our peep Into the future — the season 1931-32 — cannot therefore be 
made with anything- approa('hing safety. We do not know how the past, 
present, or future climatic conditions will modify the trees’ inherent tendency. 
There has been a violent oscillation, two lakhs, ten lakhs, the present (1930- 
31) crop of less than two lakhs. The oscillation would tend to carry the 
futnre crop upwards, but it is obvious that we are too near the last phase 
of the heavy bearing period for it to appear again, and a rather above 
average, say 6^ lakhs, crop would appear to be the most probable event. 

In my last annual report attention was drawm to what appeared to be 
the repetition of a previous cycle, and the following figures will be found of 
interest : 


Season 

F raslas 

Season 

Fraslas 

1913-14 

7,83,680 

1924-25 

7,61,412 

1914-15 

5,26,309 

1925-26 

6,11,814 

1915-16 

7,96,757 

1926-27 

7,33,209 

1916-17 

5,11,635 

1927-28 

6,90,752 

1917-18 

2,98,197 

1928-29 

2,00,568 

1918-19 

8,24,502 

1929-30 

10,00,000 

1919-20 

2,62,550 

1930-31 

1,75,000 

1920-21 

5,48,277 

1931-32 

6,50,000 

1921-22 

2,66,802 

1932-33 

? 

1922-23 

9,81,915 

1933-34 

V 

1923-24 

3,11,794 

1934-35 

V 


The chief object in discussing the apparently fortuitous variations in 
the clove crop is to draw’ attention to the nature of the problem in the hope 
that observers in this and other countries will give some attention to the 
matter. It is possible that experience elsewhere with fruit or forest trees 
may put us in possession of the means to unravel the knot, and suggestions 
would be most gratefully received. 

(B) Finance . — It is inevitable that violent fluctuations in production 
should be accompanied by correspondmg fluctuations in price. Some idea 
of these fluctuations will be gathered from the following figures of the 
average price of Zanzibar cloves for the month, with duty added. 


Date 


1929 
J anuary 
March 
June 

September 

1930 
January 
A*larch 
June 

September 


Duty paid price 
Rs. per frasla 
Ks. C'ts. 

30 98 
33 91 

31 95 
16 50 

14 74 

18 65 

19 84 
22 21 . 


There has during the past two or three years been a movement on foot 
in many parts of the world to stabilise production with the object of steady- 
ing prices. The general principle of making the supply fit the demand ; of 
managing that the production is economically carried out ; and of arranging 
that the consumer is supplied regularly at a price satisfactory to all parties, 
has been called “Rationalization.” 
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To what extent this principle can be applied to the Clove Industry has 
been the subject of much thought by many minds, in the early part of the 
year under review a Committee was appointed to consider the matter gener- 
ally. That ('ommittee did not reach any agreement but the views which 
were expressed by members, in many cases very divergent, were subse- 
quently published with the object of stimulating thought upon the matter. 

Possibly the word “Rationalization” is unfortunate. It cannot be 
translated into Arabic or Kiswahili in thought or word. The general 
impression gathered by the producers was that cloves should be “rationed” 
like food to soldiers^ and the idea left them wondering. It was generally 
considered that we were dealing with a very ditlicult and abstruse matter, 
and the more the subject was discussed the further we appeared to get from 
understanding it. A speck of dust under the microscope becomes a boulder, 
and the smoothest pavement a land of impenetrable mountains. 

leaving aside the rationalizer’s microscope this simple issue appears : 

Production of cloves cannot be stabilised. If the producers find it 
inconvenient to have a good income one year and practically none another 
they must not sell all their cloves at one time. If the consumers find it 
inconvenient to pay Is. fid. per lb. for cloves one season and 9d. per lb. 
another they must buy more freely w'hen cloves are plentiful. One or the 
other must hold stocks. Whoever complains has the remedy in his own 
hands. 

If the producers and consumers were rational the question of rationaliz- 
ing the industry w'ould not arise. It would not seem unreasonable to put 
our own house m order before attempting to dictate to people, overseas how' 
much and wdien they should buy. 

('omparing the tw'o seasons 1928-29 and 1929-30, the former a two lakh 
(Top and the latter in the region of a ten lakh crop, the average selling 
prices per frasla duly paid during the twelve months of eai'h season w’ere in 
the former Rs. 28-15 for Zanzibar and Rs. 27-98 for Pemba, and in the latter 
Rs. 18-29 for Zanzibar and Rs, 17-55 for Pemba. C'onsiclering the size of 
the 1929-30 crop the prices were very satisfactory and could not have been 
maintained had there not been a very distinct efi'ort at internal “rationali- 
zation” in the shape of holding over stocks. It is estimated that something 
like 2j lakhs of fraslas (3,900 tons) — more than twice the maximum pro- 
duc'tion of Madagascar (our only serious competitor) — were held from the 
market. This indicates the strength of our position in the producing world. 

During the twelve months ending June, 1929, Zanzibar had exported 
7 48 lakhs (11,700 tons)^ and Madagascar '54 lakhs (850 tons) of cloves. 
Neglei'ting the smaller ( onlributions from other countries (perhaps 400 tons) 
it is evident that at least 12,550 tons of (doves were bought during the 
period in wdiii h the Zanzibar price was about Rs. 18 per frasla duty paid. 

Overseas siix'ks do not appear to have in(Teased and there is (wery 
appearance of this quantity having been actually consumed. 

'The twelve months July 1930 to June 1931, will have available .some 
3,900 tons Zanzibar hold-over 
3,000 tons Zanzibar new crop 
1,600 tons Madagascar 

8,400 

This estimate shows that world supplies are 33 per cent less than the 
previous twelve months’ consumption. At the moment of writing the duty 
paid price of Zanzibar cloves is about Rs. 24 per frasla. It would undoub- 
tedly have been much higher had not the very important Indian market 
been dull owing to the general trade disturbance. 
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(C’) Inspection of Cloves . — The Agricultural Produce (Export) Decree, 
1929, came into force on August 17th. The object of this Decree is the 
same as that of the Agricultural Produce (Adulteration) Decree, 1927, 
which it revoked. The new legislation was necessary as experience had 
shown that the earlier decree was faulty, particularly in regard to fixation of 
responsibility as between owners, agents, shoppers, etc. under the first 
decree it was an offence to deal in cloves which did not comply with the 
standards of quality laid down. Control could be exercised from the planta- 
tion to the wharf. The present decree limits control to the wharf, and 
therefore greatly reduces the amount of work involved in inspection. 
Refusal to permit exportation is the only punishment in the case of produce 
unfit for export being offered, but that this is a sufficient deterrent from 
attempts to ship such produce will appear from the following : 

August 17th to December 3 1st, 1929. 

Examined Passed Failed 

Consignments 1,139 1,115 24 

Bales 91,955 89,320 2,635 

January 1st to June 3()th, 

Examined Passed Failed 

Consignments 857 848 9 

Bales 60,624 60,127 497 

Of the 1,52,579 bales of cloves, representing 1,996 consignments, 
examined between 17th August, 1929, and 30th June, 1930, 97*9 per cent 
passed, these representing 98*3 per cent of the consignments. 

The rapidity with which merchants adapted themselves to the new 
conditions imposed upon them by the decree is remarkable, but it must be 
remembered that the previous Adulteration Decree had already effected a 
tremendous improvement in the quality of produce coming into the market. 

The members of a Committee advising upon the nature of the new 
decree were divided in opinion as to me desirability of retaining powers of 
control before the actual time of export, some fearing that the produi'ers 
would not respond to the law unless pressure w^ere applied directly to them 
with the result that the onus of conditioning cloves would fall upon the 
exporter and that he would necessarily give a very low price for produce 
desirously below or suspiciously near the standards prescribed. Particularly 
was this fear felt in regard to Pemba I'loves as the producers were further 
away from the point of export and their produce would have changed hands 
many times before it was subject to examination. 

How^ far these fears were justified will appear from the following 
figures supplied by the Comptroller of Customs : 


(a) Before the Export Decree 


Period 

Zanzibar 


Rs. Cts. 

1925-26 

16 83 

1926-27 

13 77 

1927-28 

12 85 

1928-29 

28 15 


(b) Decree published 
1929 

July 


came into force 
Rupees per frasla 

Pemba Difference 

Rs. Cts. Rs. Cts. 

16 86 0 03 

13 71 0 06 

12 64 0 21 

27 98 0 17 


20 07 


19 07 


1 00 
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(c) Decree in force 



Ks. Cts. 

Ks. CIS 

Rs. Cts. 

August 

16 00 

13 02 

2 98 

September 

13 20 

12 20 

1 00 

October 

14 51 

13 57 

0 94 

November 

12 96 

12 16 

0 80 

December 

12 26 

11 64 

0 62 

1930 




January 

11 44 

10 90 

0 54 

F ebruary 

12 20 

11 82 

0 38 

March 

15 42 

15 35 

0 07 

April 

18 61 

18 53 

0 08 

May 

17 66 

17 38 

0 28 

June 

16 71 

16 54 

0 17 

(July 1929— June 

1930, Excise 

Duty Rs. 3-30 to 

be added) 


lliese iig^urcs do not leprcseat ihc extreme iiuctuatioiis lausea by the 
decree, but they enable a measure to be taken of the loss to Pemba through 
Its failure to meet requirements. On the quantities changing hands the loss 
uunng the year must be in the neighbourhood of four lakhs of rupees. 

The plantation owners undoubtedly prefer to lose money than to be 
subject to direct pressure and the above figures whilst indicating how 
severely they have punished themselves also show that after about six 
months they recovered their position. 

From time to time the question of grading cloves has been raised, it 
is perhaps hot fully understood in the overseas markets what is the precise 
nature of the Government control in Zan^^ibar. Formerly cloves were 
irequcdii/ snipped quite wel, due either lo careless preparation, deliberate 
adulteration, or accidental damage by rain or sea-wiiler. Also large pro- 
portions of stems and other foreign matter were frequently present, again 
due cither to care]es.s preparation or deliberate adulteration, i'ne mspecuoi* 
at present is directed exclusively towards preventing the exportation of 
cloves containing more than 16 per cent moisture or 5 per cent foreign 
matter. Although the decree provides for rules being made for prescribing 
grades of quality sucii ruies have not been laid down. It rnusl clearly be 
understood, llierefore, that a certificate of quality under the decree only takes 
account of these two factors and does not purport to reflect upon the quality 
of the produce from any other point of view. Weather-beaten wind-fall 
cloves, the colour of ashos, swept up from the ground at the end of the 
harvest will, if they contain less than 16 per cent moisture and 5 per cent 
foreign matter, pass the test. 

The Zanzibar Chamber of Commerce has recently given careful con- 
sideration to the advisability prescribing a limit to the proportion of withered 
cloves (locally called Khoker) which shall be permissible in cloves. At 
first sight this appears to be a sound and simple proposition. If ordinary 
or normal cloves were of a regular and definite appearance the addition of 
khoker could be detected and its amount determined. Unfortunately the 
appearance of normal cloves varies very greatly depending upon the precise 
stage of ripeness when gathered from the tree and upon the climatic con- 
ditions and methods of handling obtaining during the dry period. 

If there is wet weather during a heavy harvest the producer is unable to 
protect his cloves. Heaped in sheds they degenerate and if left spread out 
in the rain the colour is washed out of them. Under these circumstances a 
large proportion of the crop becomes wrinkled and disc oloured and, in fact, 
indistinguishable from the khoker obtained from plantation sweepings. 
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When tlie bulk of a sample is bold and bright, with a proportion of 
dull, wrinkled and discoloured cloves, it is obvious that the material has not 
been wholly prepared under the same conditions and is therefore a deliberate 
blending. The proportion of each quality present can easily be determined. 
When, however, the bulk is dull and discoloured it is impracticable to make 
any definite separation on an appearance basis. 

The quality of a sample should be gauged by 

1. Dryness. 

2. Freedom from foreign matter. 

3. C olour (reddish-brown, dark-brown, black, dull or bright). 

4. Form (with or without crown, smooth or wrinkled, etc.). 

5. Size (weight per 100 cloves). 

6. Oil content. 

7'he present inspection guarantees a product satisfactory as regards 1 
and 2. It grading were established 3, 4, and 5 would have to be taken iiuo 
consideration and the grades determined in relation to these factors. Item 
6, perhaps the most important one of all — it is the oil in the clove which 
alone gives it any value whatsoever could not be undertaken as part of any 
general inspection, but the oil content of any sample can be obtained on 
payment of a fee. 

in the grocery trade, including in that term the supply of cloves for 
all culinary and chewing purposes, colour, form and size, are important 
factors, 'the oil distiller can have no real interest in anything beyond 
the oil content, though he may perhaps, mistakenly regard the 
general appearance as a good guide to that point. The spice grinder is 
more interested in the oil content than in anything else as it is this which 
gives strength to the spice. C'olour, however, may be some consideration 
to him. 

(iovernment is quite willing to undertake any grading which can be 
shown. to be in the best interests of the industry and of this country. It is 
obvious that the consumers should indicate their requirements and to what 
extent they are prepared to pay a premium for the particular quality of 
produce which best meets their need. The producer would be prepared lo 
offer fair-average-quality and premium cloves, the buyers would doubtless 
prefer fair-average-quality and discount cloves ! 

I have frequently observed very small diifercnces in price between 
samples at the opposite ends of the scale. At the present moment with 
cloves at Rs. 24 per frasla duty paid, half a rupee is only 2 per cent of the 
price but represents buyers’ opinion of the dilference in value between the 
best cloves obtainable and some quite inferior produce. 

Is grading therefore really required? 

For the present at any rate the consumers must rely upon their agents 
or shippers to select for them the quality which they require. The best 
cloves are bought lor the best price. If the consumer pays that price but 
gets “Khoker” he should change his agent. There are many firms in 
Zanzibar with long experience in shipping cloves to all the markets of the 
world and the Chamber of Commerce would always provide a list of such 
merchants on application. 

(D) Artificial Drying of Cloves, — Rumphius, the 17th Century Dutch 
botanist, states that in his day cloves were covered with leaves and for some 
days subjected to a smoky fire. That was in Amboyna, the home of the 
clove. Nowhere in the world does fire-drying of cloves appear to be 
practised at the present day. 
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The question of artifirial dryingf of cloves has been considered in this 
country from time to lime, the first recorded experiments having been 
carried out by Mr. Lyne some twenty-seven years though at a much 

earlier date hot-plates had been advocated but, so far as I know, not tried 
in practice. The 1903 experiments were more particularly tests on drying 
under glass, which process Mr. Withycombe is again exploring. 

The Department of Agriculture experimented with fire-drying during 
the 1927-28 and 1928-29 seasons, reference to which was made in the 
previous annual report. During the 1929-30 season the crops on the 
Government Plantations were leased and there was no opportunity of carry- 
ing out field experiments on the subjec't ; laboratory tests were, however, 
made to ascertain safe temperatures lor drying so that loss of oil should 
not ensue. With the coming into force of the dec'ree prohibiting the export- 
ation of cloves containing more than 16 per ('ent moisture it was anticipated 
that some form of conditioning plant in the town would become necessary. 

The merchants were quite convinced that it would be impossible for 
them to bring the cloves into condition for export — they then proceeded to 
do it! For a month or tw^o Zanzibar was tronsformed into a drying ground. 
Public and private open spaces, school playgrounds, roofs of houses, even 
roads and foot-paths, were covered with drying mats and I'loves. Thv 
mcn'hants certainly made the careless produc'ers pay for the trouble 
involved, but their enterprise in ('arrying out the ( onditioning was admirable. 
During the period from the commem'ement of the decree, 17th August until 
31st Dec ember, there was a normal amount of rain and a lot of wet cloves 
were brought into town (as witness tlie variation in price referred to) and 
yet of the 91,955 bales examined, only 2,435 were rejected on the score of 
moisture. Of these 1,328 were removed from the Customs, dried and 
replaced, in time to catch the ships by which they were intended* to be 
shipped. Only 1,107 bales (P2 per cent) of all the cloves brought to the 
wharf during this period actually missed shipment on account of ex('essivc 
moisture. 

The producers have, since August 1929, learned something of their 
lesson and it now seems doubtful whether money spent on a mechanical 
drier would be a good investment. 

The department invoked the aid of the Imperial Institute in ascertaining 
the probable outlay necessary to provide drying machinery for conditioning 
cloves. The proposals of a number of firms have been received but of their 
suitability for clove drying there is, of course, no experience. 

It was intended to make further experiments to test the applicability of 
the different systems of drying to our produce, but the clove harvest ended 
so abruptly that green cloves became unobtainable before much could be 
accomplished. 

The conclusions arrived at were : 

1. Hot air drying by natural draught is unsuitable. Quick drying is 
e.ssential to obtain a good colour and air must be either at too high 
a temperature or else be under forced draught to remove the mois- 
ture at a satisfactory rate. 
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2. Drying: on mats over a sand-bath type of kiln such as is used on 
Government plantations for preparing copra is very successful if 
the green cloves are spread at the rate of lb. per square foot, 
turned over at intervals, and the temperature not allowed to rise 
above 60*^ Centigrade. Under these circumstances the cloves dry 
out to a moisture content of 10 per cent (drier than required by the 
decree) by the end of the second day — actually only being hot for 
^ about 12-15 hours — and present a very good appearance, better in 
fact than the sun-dried article. 

Analysis of material thus produced shows that there is no material 
loss in oil our material yielded 19 per cent essential oil with slightly 
less than 10 per cent moisture. 

It is proposed next season to utilise the copra kilns on Government 
plantations whenever the weather interferes with sun-drying. It is worthy 
of note that after the first few days of careful attention by Mr. Raymond 
or myself the kilns were left entirely in the hands of the native plantation 
staff and not a single clove was damaged. The remarks on this subject 
in my last annual report were too pessimistic though it must be remembered 
that our native staff is perhaps more disciplined than that found on planta- 
tions generally. 

The natives themselves were enthusiastic over the matter and consider 
that we need no longer trouble about the weather in clove harvest time. 
The produce commands a premium on the market. 

(E) Regeneration of Clove Plantations, 

(F) Local Distillation of Clove CHI , — Attention has continued to be paid 
to these important matters and it is confidently hoped that before the end 
of another year definite knowledge of the economic position in relation 
thereto will have been acquired. 
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MEETINGS, CONFERENCES, ETC. 


RUBBER RESEARCH SCHEME (CEYLON) 


M inutes of a meeting* of the Board of Managerhent held at 
10 a.m. on Thursday, February 19, 1931, in Committee Room 
No. I of the Legislative Council Chamber. 

Present : The Hon’ble Dr. W. Youngman (in the chair), 
Messrs. A. S. Collett, A. E. de Silva, B. F. de Silva, C. E. A. 
Dias, J.P., J. Farley Elford, J. A. D. Finch Noyes, the Hon’ble Mr. H. R. 
Freeman, Messrs. F. H. (iriffith, J. D. Hoare, C. A. Perera, D. C. 
Seiwmayake, and Mr. J. 1. (inanamuttu (Secretary), 

Apologies for absence were received from Mr. C. W. Bickmore and 
Colonel T. Y. Wright. 

Mr. 'r. K. H. O’Brien, Chief Technical Officer, was present by 
invitation. 


The Chairman announced that the House Committee ot the Legisla- 
tive Council had allotted a Committee Room for the use of the Board until 
the introduction of the New Constitution. The Board appreciated this 
action of the House Committee and recorded its thanks. 


1. MINUTES 

'I'he minutes of the meeting held on December 5, 1930, copies of 
which had been circulated to members of the Board, were taken as read 
and were confirmed and signed by the Chairman. 

2. ANNUAL MEETING 

The Chairman submitted that, as the funds of the erstwhile Rubber 
Research Scheme were expended up to December 1930, the annual report 
and balance sheet would be presented to a general meeting of the subs- 
cribers as had been done in the past years. It was also necessary to 
obtain the consent of he subscribers to handing over the assets, liabilities 
and staff of the Old Schem<e to the Board of Management. Mr. Farley 
Elford suggested that the views of the old subscribers regarding the 
appointment of a Director of Research might be useful. Mr. B. F. de 
Silva submitted that the Board of Management had full authority in the 
matter. It was decided that the Board should take all responsibility for 
appointments. Mr. DiaS stated that a date in April had hindered a fair 
attendance at past general meetings and proposed a date in March. I'he 
Board approved provisionally of March 26, and desired that the draft 
report and balance sheet be circulated as early as possible to members 
of the old Executive Committee and of the present Board of Management. 

3. ACCOUNTS 

(a) The statement of receipts and disbursements of the^ Board of 
Management for the quarter ended Det'cmber 31, 1930, was passed. I he 
statement shotved a credit balance at that date of Rs. 79,713*09. 

(b) The statement of receipts and disbursements of the London 
Advisory Committee for the quarter ended December 31, 1930 was passed. 
The statement showed a credit balance at that date of £49.3.11, 

The Chairman reported that £500 had been remitted to the I.ondon 
Advisory Committee in the current year and proposed that a further sum 
of £1,000 be now remitted to finance the work in London up to the middle 
of the year. 
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(c) The Chairman read the following suggestion from Messrs. 
Duncum» Watkins, Ford & Co., the auditors of the Old Scheme : 

''Loudon Vulcanising Plant. 

We would suggest that this be written up to the equivalent of 
£850 which is the valuation which the London authorities placed on 
this plant in April 1930, and that the excess over the present book 
figure *be credited to a London Plant Reserve Account and we shall 
be glad to hear if you approve of this. The present book figure is 
Rs. 4, 849' 64 and this procedure would result in this asset being 
increased to Rs. 11,333*34 (viz: £850 at Exchange Is. 6d.).” 

In reply to Mr. Dias the Chairman stated that the suggestion involved 
only a book transaction. Mr. Collett supported the auditors' view. The 
suggested procedure was sanctioned. 

4. STAFF 

(a) Director of Research . — Copies of the advertisement sent out for 
publication in two consecutive issues of “Nature” were circulated. The 
Chairman stated that copies would be posted to institutions and individua’s 
likely to be interested in the appointment. At Mr. B. F. de Silva’s sugges- 
tion, the Board approved of the advertisement being inserted twice in the 
London “Times”, ft was mentioned that Mr. R. G. Hatton of the Horti- 
cultural Research Station, East Mailing, Kent, would arrive shortly in 
Ceylon and might be able to help with suggestions. The Chairman stated 
that he would consult Mr. Hatton. 

With regard to the posts of Physiological Botanist and (ieneticist, 
the Chairman submitted that it w'ould he advisable to defer the advertise- 
ment to a later date. 

(b) Chemist . — 'fhe Chairman reported that Mr. T. E. H. O’Brien had 
asked that his new agreement should be on the same lines as those of 
the Tea Research Institute, and that the Coconut Research Scheme was 
adopting the same policy. Mr. B. F. de Silva sug^gested that the draft 
of the proposed agreement be submitted to members of the Board of 
Management. The Chairman stated that the lawyers of the Scheme who 
w^ere to be nominated that day, should be ('onsulted, and undertook to 
circulate the draft agreement as settled by the lawyers. 

A letter from Mr. O’Brien was read suggestng that 3 months’ home 
leave be granted to him as from April 22, and that the balance of leave 
due to him be availed of after the new Director of Research had settled 
down. The Chairman recommended that the extra passage cost involved 
be accepted in view' of the consideration Mr. O’Brien had shewn for the 
interests of the Scheme and his conscientious work. Mr. O’Brien was 
then called in and questioned whether it would be advisable for him to 
take, say six months* leave straight away. Mr. O’Brien replied that a 
good many things could be shelved during an absence of three months, 
but a hiatus of six months might prove detrimental to the Scheme, although 
in his personal interest a longer period of leave would be acceptable. Mr. 
Dias submitted, now that Nivitigalakele Station was greatly improved, 
the Scheme might mark time till it secured its full staff, and seeing that 
most of the estates were not doing much work, the Board could spare 
Mr. O’Brien at the present time. It was resolved that the full leave due 
to Mr. O’Brien be granted to him now at one stretch, and that a fresh 
agreement with the new Board be drawn up. The Chairman mentioned 
that the erstwhile Executive Committee had agreed to allow Mr. O’Brien, 
in the event of his continuing in service, the same leave privileges as 
were enjoyed by permanent employees of Government. The Board agreed 
that the period of leave allowable under these conditions be determined 
by Mr. Bickmore. 
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Mr. Dias suggested tliat at future meetings the Chief Technical Officer 
be called in only when his advice was necessary upon any particular item 
on the agenda. This was agreed to. 

(c) Mycologist . — 1 he 13oard approved of the provision of a free 
passage tor Mrs. Murray when Mr. Murray, wlio married recently, w^as 
due for home leave. 

(d) A gf'iciiltumi Assistant . — A letter frotn the Chief Technical Officer 
recommending that the services of Mr. Pieris he retained by the Board was 
read. I he Chairman stated that Mr. Pieris had been appointed for a 
period of six months, and it was difficult to say at present what position 
he should occupy in the permanent scheme. Mr. Dias suggested that 
Mr. Pieris should continue in his temporary appointment until the arrival 
of the Director of Research, Mr. A. K. de Silva urged that Mr. Pieris 
should be otlered a permanent appointment, considering his qualifications 
and the work he had done. He proposed that the Hoard should enter 
into an ag-reement with Mr. I^ieris as Agricultural Assistant, subject to 
his transference to any other post in which he might be required by the 
Director of Research with the sanction of the Board. Mr. Senanayake 
seconded the motion and it was carried. 

(e) Provident h'ltnd Scheme f(fr the Staff . — The C'hairman informed 
the Board that the Co('onut Research Scheme had requested Mr. Bickmore 
to draw' up a vSeheme of Providc?i1 Fund. The Board resolved that a 
similar Fund for both the .Schemes was desirable and that Mr. Bickmore 
be asked to draw up such a scheme. 

5. EXPERIMENT STATION 

(a) 'Fhe following resolution was moved by Mr. Dias : 

“'Fhat the Board should take immediate steps to secure the forest 
land of three hundred odd acres in Pasdun Korale, Kalutara 
District, olfercd by (Government to the Rubber Research Board for 
rubber research work.” 

Mr. Dias urged that the land at Liniyawa be secured, but' that the 
utilization of it be deferred for further consideration. 'Fhe Chairman drew . 
attention to the memorandum of the Chief technical Officer which had 
stressed the necessity of experiments upon the rejuvenation of an existing 
estate in preference to the planting* up of new' land. I here was an estate 
which appeared to be suitable between C. ulloden and N ivitigalakele with 
an area of Crown jungle in proximity. This would keep the work in a 
compact area. Mr. Diqs urged that it would be easier to p>'ove a clone 
with new' land than wdth old land, and new' land t'ould be bought very 
much cheaper. He thought that, for the purpose of rejuvenation, Niviti- 
galakelc might be considered an old estate, I he most pressing matter 
W'as replanting in* its various aspects, and estates of varying types of 
soil w^ould be wanted for that purpose— possibly estates in dilfercnt loca- 
lities. After further discussion, it was resolved that the reservation 
by (Government of the 300 acres of forest land at Idniyaw a (or the purposes 
of the Scheme, be ensured, but that such acxxptaiK'c should not involve 
any obligation to develop this land until the Board was in a position to 
do" so. The Chairman w as asked to interview* the Colonial Secretary and 
to report at the next meeting whether or not this land would be reserved 
for the Scheme on such conditions. Mr. Dias further suggested that the 
Colonial Secretary be asked what other CVown land may he available for 
the purposes of the Scheme. 

It was further resolved that investigations be undertaken into the 
question of rejuvenation of existing rubber. Mr. (Griffith mentioned there 
was planted land available round about Moragalla. Mr, Dias stressed the 
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necessity of knowing one’s clones before attempting rejuvenation, and 
suggested that as Dr. Cramer would pass through Colombo in May next 
his advice be sought as to how the Board should proceed. The Chairman 
enquired if there was any possibility of new land being opened out in 
Ceylon, and members doubted such possibility. Mr. Collett urged that, as 
the persons who now provided the funds of the Scheme were the existing 
estate owners, the investigations of the Board should be principally in their 
interest. The view was accepted that the acquisition of developed land 
for the purpose of rejuvenation experiments was of immediate necessity. 

It was proposed by Mr. Griffith, seconded by Mr. Farley Elford, and 
carried unanimously : that a Committee be appointed to take 
immediate steps to ascertain what properties were available for purchase 
for the purpose of experiments in rejuvenation in the rubber-growing 
districts. Mr. Collett proposed that the Committee should consist of Mr. 
F. H. Griffith (Convener), Mr. C. E. A. Dias, and Mr. B. F. de Silva, 
This was seconded by Mr. Freeman, and carried. Mr. Dias suggested a 
limit of about 50 acres each in (1) Matale, (2) Kelani Valley and Kcgalle 
and (3) Kalutara Districts, and that no estate be visited until after the 
Committee had reported to the Board. This was agreed to. The Secretary 
was directed to communicate with District Planters* Associations, notifying 
them that it was the intention of the Board to undertake rejuvenation 
experiments on three small areas of old rubber and that the Board was 
prepared to consider offers of land of 50 to 100 acres.. All offers received 
to be forwarded to the Estate Committee in the first instance. 

It was understood that the working of three stations at the same time 
was a question of finance, which should receive consideration before any 
estate could be purchased. 

(b) Building of Bridge , — The Chairman reported the completion of 
the bridge- on the Nivitigalakele Experiment Station approach road, under 
the supervision of Mr. F. G. C. Busby, at a cost of Rs. 3,252*06, and 
suggested that Mr. Busby be thanked for his assistance and paid an 
honorarium to meet his out-of-pocket expenses in petrol, etc. This was 
agreed to, and on the motion of Mr. Freeman, seconded by Mr. Senanayake, 
an honorarium of Rs, 300 was sanctioned. 

(c) Accounts of the Experiment Station , — The Chairman invited the 
opinion of the Board whether the detailed monthly expenditure statements 
of the Station should continue to be circulated to members. It was decided 
that circulation was not necessary, but that the accounts be tabled at the 
meetings of the Board and be available for inspection by any member 
at any time. 

(d) Assignment of the Lease of Nivitigalakele . — ^The legal position 
of the Board regarding the Crown land at Nivitigalakele in favour of the 
erstwhile Rubber Research Scheme was referred to the opinion of the 
lawyers of the Scheme. 

• 6. REPORTS 

(a) The progress reports of the technical officers for November and 
December 1930, and January 1931, copies of which had been circulated, were 
passed without comments. 

(b) A report by Messrs. G. Martin and L. E. Elliott upon “Th'e Cause 
of Variability in the Plasticity of Plantation Rubber After Storage” copies 
of which had been circulated, was noted. 

(c) ) '‘A Report on Diseases and Pests of Rubber, 1930,** prepared by 
Mr. Murray for the Kalutara Planters* Association, was tabled. 
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7. TESTS OF PROPRIETARY PRODUCTS 

A memorandum submitted by the Chief Technical Officer, together with 
a certain draft procedure was read. The Chairman suggested that any 
hard-and-fast rule would not be advisable, that, as a general policy, the 
Scheme should refuse to carry out tests, but that each application might 
be considered on its own merits. It was decided that in the case of any 
costly article reference should be made to the Board, tests of small articles 
being left to the discretion of the Chairman or the Chief Technical Officer. 
Under no circumstance should manufacturers be permitted to use any report 
of the Scheme for the purpose of advertisement ; no report on any pro- 
prietary article or machine should be made by the staiT without the sanction 
of the Board. 

8. LAWYERS OF THE SCHEME 

(a) Mr. Dias proposed that Messrs. F. J. and G. de Saram be 
appointed lawyers of the Board. Mr. Senanayake seconded. — Carried. 

(b) Seal and Crest . — The Board desired that the design of the Ceylon 
crest be adopted, with an elephant and a rubber tree ; a fresh drawing to 
be submitted at the next meeting. 

9. PUBLICATIONS 

(a) A letter from the Secretary of the London Advisory Committee 
asking that 57 copies of the Scheme’s publications should continue to be 
supplied for circulation to members of the Committee, to technical journals, 
and to (iovernment departments and other organisations in London with 
whom arrangements for the exchange of publications are *in force, was 
noted. The Chairman reported that the Rubber Growers’ Association had 
yet to state their requirements, but that their bulletins would be circulated 
through the Secretary only to the members of the Board. Consideration 
of a Scheme of local circulation of the Scheme’s publications was deferred. 

(b) A letter from the Malayan Fertilisers Ltd., asking for permission 
to reprint Mr. Taylor’s booklet “Replanting and Rejuvenation of old 
Rubber” was left to be dealt with at the discretion of the Chairman. 

(c) A reprint of Mr. Lord’s report on a visit to Malaya, Indo-China, 
Sumatra and Java, which had appeared in The Tropical AfrricuUtirist for 
October 1929, at a cost of Rs. 125 for 7S0 copies, was sanctioned. 

By order, 

J. 1. GNANAMUTTU, 
Secretary, 

Board of Management. 
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RUBBER RESEARCH SCHEME (CEYLON) 


EXTRAORDINARY GENERAL MEETING 

A n Extraordinary General Meeting of the members of the Rubber 
Research Scheme (Ceylon), subscribers to its funds up to 
July 31, 1930, was held in the ball-room of the Grand 

Oriental Hotel, Colombo, at 11 a.m. on Thursday, March 26, 
1931. 

Present : — The Hon. Dr. W. Youngman, ( in the chair), Messrs. C. W. 
Bickmore, Assistant Colonial Treasurer, C. L. Carson-Parker, representing 
Messrs. Bois Bros. Co., j. A. D. E'inch Noyes, representing Messrs. 
George Steuart & Co., F. F. Roe, representing Messrs. Gordon Frazer 
& Co., Ltd., Mr. J. S. McIntyre, representing Messrs. Leechman & Co., 
Mr. G. R. Whitby, representing Messrs. Bosanquet & Skrine, Ltd., 
Mr. Wilmot A. Perera, representing the Hegalla Tea & Rubber Estates 
Ltd., Mr. H. R. Freeman and Mr. A. E. de Silva, members of the present 
Board of Management, Mr. T. IL H. O’Brien,* Chemist Chief 'Fechnical 
Officer, and Mr. R. K. S. Murray, Mycologist, Mr. J. I. (Jnanamuttu 
(Secretary). • 

In opening the proceedings, the Chairman drew the attention of the 
meeting to the accounts. 'Fhere was a balance sheet and an income and 
expenditure account as at July 31, and a further set of accounts as at 
December 31. 'Fhe former up to the date the new Board of Manage- 
ment was constituted under Ordinance No. 10 of 1930 and had been 
audited by Messrs, Duncum, Watkins, Ford & Co. 'Fhe latter had been 
audited and certified by the Colonial Auditor. In the period August to 
December, the Board of Management had been carrying on the old Rubber 
Research Scheme from the balance of its funds which were now exhausted. 
These accounts icomplete the transactions of the whole of 1930. The 
Chairman asked the sanction of the" meeting to pay Messrs. Duncum, 
Watkins, Ford & Co, the fee of Rs. 500 which had been voted for 1930. 
This payment was passed unanimously. 'Fhe accounts as published were 
accepted. 

The Chairman stated that following the main report of the Scheme 
for 1930, wTre the reports of the technical officers of the Scheme. Messrs. 
O’Brien and Murray would supply any information that might be desired 
in relation to those reports, 'Fhe reports of the Chemist, the Physiological 
Botanist, and the Mycologist were accepted without comments. 

1'he report of the London Advisory Committee was then passed with- 
out comments. 

"Fhe Chairman then submitted that at the final meeting of the 
Executive Committee of the erstwhile Rubber Research Scheme, which was 
held on October 24, 1930, it had been unanimously resolved : 

‘‘1'hat the entire assets, liabilities and stafi’ of the old Rubber 
Research Scheme be offered to the Board of Management of the new 
Rubber Research Scheme, with effect from August 1, 1930, the date 
on which the Rubber Research Ordinance came into operation.” 

He moved that the meeting should confirm this decision on behalf of 
the subscribers. "Fhe resolution was assented to unanimously. 
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The Chairman then moved that the meeting should record the assent 
of the subscribers to the assignment of the lease of the land at Nivitigala- 
kcle entered into by the Crown with the erstwhile Rubber Research Scheme 
(Ceylon), to the Hoard of Management of the Rubber Research Scheme 
as constituted under Ordinance No. 10 of 1930. 1'his was carried unani- 
mously. The transference of the leases of land held at CuHoden from the 
Rosehaugh (Ceylon) Rubber Co. Ltd., to the Board of Management of the 
new Scheme was also unanimously agreed to. 

The Chairman concluded by stating that was all the business he had 
to put before the meeting whicii marked the passing of the old Rubber 
Research Scheme and the institution of the new Scheme constituted under 
Ordinance No. 10 of 1930. A resume of the publications issued by the staff 
under the old Scheme w^as attached to the report, and it shew-ed that some 
41 Quarterly and Special Circulars and 50 Bulletins had been issued. He had 
no doubt but that those publications had been of some use, and he hoped 
that the activities of the new Board would be of further use and do some- 
thing to help, if possible, to put the rubber industry of Ceylon on its feet 
again. 

The Chairman invited remarks from those present. Mr. Roe asked 
a question about ^he continuation of the research work in London. The 
Chairman replied that the new Board of Management had resolved to 
continue the London organization in 1931 and had under consideration a 
proposal to amalgamate the work in London for both Ceylon and Malaya. 

J. 1. ONANAMUTTU, 
Secretary, 

Board of Management, 
Rubber Research Scheme. 
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TEA RESEARCH INSTITUTE 

MINUTES OF LAST BOARD MEETING 

HELP FOR SMALL-HOLDERS ESSENTIAL 
SUB-COMMITTEE APPOINTED 

A meeting of the Board of the Tea Research Institute of Ceylon, was 
held in the Victoria Commemoration Buildings, Kandy, in April. 

Those present were : Mr. R. G. Coombe (Chariman) , the Colonial 
Treasurer, the Director of Agriculture, Messrs. A. G. Baynham. J. W. 
Oldfield, John Horsfall, Jas. Forbes (Jnr.), R. R. Muras (Assistant Secre- 
tary), A. W. L. Turner (Secretary), and by invitation Dr. Roland V. Norris 
(Director, T.R.I.). 

The Chairman announced that Mr. G. K. Stewart had been elected 
Chairman of the Ceylon Estates Proprietary Association, and automatically 
succeeded Mr. F. F. Roe on the Board. 

He proposed that a cordial vote of appreciation be passed to Mr. F. F. 
Roe for his services on the Board. This was carried. 

FINANCE 

Second Conference of the T.RJ. — An additional vote of Rs. 500 was 
sanctioned to cover the expenditure incurred in connexion with the Con- 
ference of the T.R.I. held at St. Coombs in February last. 

Finance Sub-Committee. — The Chairman remarked that this Sub- 
Committee had met that morning and all the members of the Board would 
receive minutes of that meeting in due course. 

Bungalows. — ^The Chairman said that the last building programme 
which was drawn up allowed for one senior staff bungalow in 1932 and one 
in 1933. Certain difficulties had arisen in connection with the housing of 
the senior staff. 

It was decided that should funds permit the programme should be 
advanced in six months. 

ST. COO|yiBS ESTATE 

Visiting Agent. — ^The Chairman announced that Mr. J. W. Ferguson 
had returned from leave and relieved Mr. J. E, B. Baillie-Hamilton, who was 
acting for him as Visiting Agent of St. (^l^oombs. 

Mr. John Horsfall proposed that a vote of thanks be recorded to the 
Acting Visiting Agent, Mr. Baillie-Hamilton. This was carried. 

SECOND CONFERENCE OF THE T.R.I. 

The Chairman announced that the Second Conference of the T.R.I. 
was held oh the 26th and 27th February, the laboratories being opened by 
His Excellency the Officer Administering the Government. A full report 
would be published in The Tea Quarterly. 

Major Oldfield proposed that a vote of thanks to Dr. Norris be recorded 
for the extremely able way in which the Conference was conducted. This 
was agreed to. 

The Chairman said that he would like to associate himself with Major 
Oldfield’s remarks. 

THE PERSIAN TEA INSTITUTE 

The consideration of an application of a request by the Persian Tea 
Institute for one of its representatives to be instructed in all branches of tea 
planted was postponed pending settlement of an outstanding account for 
tea seed purchased in October, 1929. 
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SMALL-HOLDERS 

The Chairman said that Mr. Panabokke was not able to be present that 
day and had asked that his resolution be postponed. 

The Chairman added that his was not a new question and he thought 
that they should appoint a small Sub-Committee. It was very essential that 
they should do something to help the small-holders. He therefore proposed 
that a Sub-Committee be appointed to go into the ways and means to help 
the small-holders and that they should ask Mr. Panabokke to propose his 
resolution at the next meeting. 

The Board decided to appoint the following Sub-Committee : — 

Messrs. D. S. Senanayake, T. B. Panabokke, the Director, T.R.I., and 
the Director of Agriculture. 

PESTS AND DISEASES 

Termites , — The Chairman stated that a circular, dated the 17th March, 
in connexion with Dr. Snyder's visit to Ceylon as well as the views of the 
various members of the Board thereon had been< sent to each member of the 
Board. 

It was decided that the Board write to Government and inform them 
that the Institute would be prepared to pay some proportion of the expenses. 

EXPERIMENTAL AND ESTATE SUB-COMMITTEE 

The Chairman’s action in having invited Mr. Jas. Forbes (Jnr.) to fill 
the vacancy created by the resignation of Mr. Huntley-Wilkinson as from 
the 1st March, 1931, was cx)nfirmed by the Board. 

The (Chairman said that this Sub-Committee had held a meeting at 
St. Coombs the previous day in connexion w’ith pruning. Another meeting 
had been* held that morning at the Experimental Station, Peradeniya, and 
it had been tentatively suggested that certain experiments in pruning should 
be carried out simultaneously at St. Coombs and Peradeniya. He con- 
.sidered that those interested should know that these experiments were to 
be carried out and that they could come and see them. In the course of time 
they hoped to shew villagers how pruning should be carried out. He 
suggested that the Director should be asked to make a statement at‘a General 
Committee Meeting of the P. A. and also address the next Estate Products 
meeting on the subject. 

PUBLICATIONS 

The Director stated that a suggestion arose in regard to the publication 
of experimental result. At present the Institute’s publications consisted of 
Bulletins and 77ie l ea Quarterly and he thought that work which was in 
progress should be published in The Tea Quarterly and the Bulletins 
utilised for the publication of completed pieces of work. In the above 
publications the papers would not be in their technical form and officers 
naturally wished to publish their full technical results, but it would be agreed 
that if these were published in a very technical way in the Institute’s publi- 
cations and circulated to all planters and subscribers no very useful purpose 
would be served. He therefore thought that the best solution was that 
officers should be allowed to contribute to outside journals, but, o/ course, all 
such results would first be published in a popular form in the Institute’s 
publications. 

The Board agreed to these proposals. 

Factory Handbook , — ^The Director mentioned that they had received a 
considerable number of enquiries about the Handbook of Factory Informa- 
tion. It required amplification and for that reason it had not yet been 
published in Bulletin form. It was his intention to amplify the book and 
publish it later — probably by the end of the year, when it would be sent to 
all subscribers to The Tea Quarterly, 

The Board agreed to this course. 
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PROGRESS REPORT OF THE EXPERIMENT 
STATION, PERADENIYA 

FOR THE MONTHS OF MARCH AND 
APRIL, 1931 

TEA 

T he decision to cease experimentation in tea has been provisionally 
reversed, and the duplication of a pruning experiment, or part of 
experiment, to be carried out by the Tea Research Institute at 
St. Coombs is now under discussion. 

The tea in general, suffered more severely from the drought 
that has been observed for a number of years. Though exact comparison 
is not possible owing to differentiation of treatment, it may be stated that 
the tea which survived the drought best was that under Albizzia or GHnciiiia 
with or without a cover crop, next tea under dadaps with Indignfera 
endecaphylla^ next tea with Indigofera but no shade trees, next tea under 
dadaps but no cover crop, and lastly tea with no shade trees and no 
cover crop. 

Supplies suffered severely and 46% of the plants put in 1930 were lost. 
Tentative conclusions as to the survival of supplies under different condi- 
tions drawn in the progress report for July and August, 1930, cannot be 
maintained 

The usual manures were applied to the plots under the Indigofera trial in 
the usual manner in April. This will be the last application of these 
manures, as this trial, in its present form, is due to terminate at the end of 
September, 1931. Future manurial treatment will depend partly on the 
plans for a pruning experiment. All plots not included in the Indigofeia 
trial were forked in alternate rows in the latter half of April. Alternate 
shade trees were lopped before this forking and all loppings were forked in. 
In plots where Indigofera cndecaphylla wjis growing, as much of the creeper 
as possible was forked in, but without cutting the creeper it was found 
difficult to incorporate much of the green material. Two furrow forks 
supplied by Messrs. Harrisons and Crosfield were tried during these forking 
operations. These forks, which are fitted with a flat strip of metal across 
the prongs, certainly tend to prevent earth passing through the prongs 
during the pushing forward motion of envelope-forking and thus leave a 
clearer open “ envelope for the insertion of green material, etc. 

RUBBER 

^ The Hilltop Rubber 

The experiments in this area terminated at the end of December, 1930. 
The final results are given below. 

The Hilltop Rubber (which was planted in 1913) is divided into three 
blocks, A, B, and C. 

Block A is planted with clumps of 4 trees 12 feet by 15 feet, with 40 
feet between the clumps, giving 69 trees per acre. 

Block B is planted in avenues 12 feet by 15 feet, with 40 feet between 
the avenues, giving 112 trees per acre. 
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Block C is planted 20 feet by 20 feet, giving 109 trees per acre. 

Half the trees in blocks A and B are tapped with a V cut and half with a 
single cut, while in block C half the trees are tapped on alternate days and 
half every third day. To compare the three methods of planting, therefore, 
it is only possible to take into consideration those trees which are lapped 
on alternate days with a single cut, i. e., half the number of trees in each 
block. Tapping was started on April 1st, 1922, but thereafter yields were 
recorded from January to December so that the first period is one of nine 
months only. The yields are given in the following table: 


Block and method of 
planting 


No. of 
trees 
per acre 


Average yield per tree 
1930 Previous Total 


Calculated yield 
per acre 

1930 Previous Total 




lb. 

Clump.sof 4 trees 12 ft. 
by 15 It. with 40 ft. 
between clumps 

09 

7 

Avenues. Trees 12 ft. 



by 15 ft. wiih 40 ft. 
between avenues 

112 

3 

Square planting 

20 ft, by 20 ft. 

109 

4 


lb. 

oz. 

lb. 

oz. 

lb. 

lb. 

lb. 

33 

1 

40 

6 

505 

2430 

2935 

21 

7 

24 

13 

37« 

2377 

2755 

25 

3 

29 

6 

456 

2731 

3187 


The relative positions of the blocks as regards yield per tree has 
been the same throughout the expeiiment. The superiority of yield per 
tree in block A has progressively increased until in 1926 the calculated 
yield per acre of the block was within I lb. of that of block B which has 
112 trees per acre. In 1927 and succeeding years the yield per acre in 
block A has exceeded that in block B but has never reached that of 
block C. 

In growth, as shown by girth measurements, block A has shown the 


same superiority. 


Average girth 

Average girth 

Average 



December 1921 

December 1930 

increase 



Inches 

Inches 

Inches 

Block A 

• • 

28'5 

548 

263 

Block B 


29.5 

43*9 

14'4 

Block C 

• • 

275 

430 

15-5 


The superiority in the development of side branches and in foliage 
of the trees in block A bn the outside of the clumps is very marked. 
One side of this block adjoins a tea field and thus has the advantage 
of further additional light and air. On the other hand this side is also 
very exposed to wind and one would have expected this to have a detri- 
mental effect on early growth. 

The superiority of outside trees in branch development, foliage and 
yield is a matter of common observation and in the case of block A it 
would certainly appear that by giving two sides of each tree a clfear space 
the yield per tree had been increased to such an extent as finally to mjOfe 
than compensate for the reduced number of trees per acre. Such a method 
of planting in widely spaced clumps would have the further advantage that 
the cultivation of a catch crop would be facilitated and could be continued 
considerably later than with ordinary planting. Alternatively, on flat 
land, cultivation by implements could be continued later. On the other 
hand there is the grave disadvantage that if a case of root disease occurs 
it is most probable that all four trees of the clump would be affected since 
their roots ate intermingled and isolation is difficult or impossible. 
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The reason for the comparative inferiority of block B is hard to find, 
rhe trees are growing on almost flat land well sheltered on every side. 
Block C, on the other land, is steep and rocky but the trees have always 
yielded better than those of block B. One is rather led to infer from the 
yields of these blocks that light and air are more important factors than 
protection from wind. 

As has been mentioned half the trees in blocks A and B were tapped 
with a V-cut and half with a single left-to-right cut. In both cases the cuts 
occupy half the circumference and are at the same height from the ground. 
The average yields per tree from the start of the experiment are given 
below : 


Average 

Single cut V cut increase 

per tree 


Year 

Block A 

Block B 

Average 

Block A 

Block B 

Average 

from use 
of V cut 


lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz 

lb. 

oz. 

lb. 

oz. 

1922 

2 

7 

1 

12 

2 

1 

2 

5 

1 

12 

2 

0 

- 

1 

1923 

3 

11 

2 

4 

3 

0 

4 

0 

2 

12 

3 

6 


6 

1924 

4 

14 

2 

13 

3 

13 

5 

10 

3 

7 

4 

9 


12 

1925 

5 

0 

3 

2 

4 

J 

5 

7 

3 

10 

4 

9 


8 

1926 

4 

8 

3 

0 

3 

12 

5 

3 

3 

0 

4 

1 

-f 

5 

1927 

5 

0 

2 

14 

3 

15 

5 

6 

3 

9 

4 

8 

+ 

9 

1928 

4 

7 

2 

10 

3 

8 

4 

15 

3 

6 

4 

2 

-h 

10 

1929 

5 

11 

3 

0 

4 

6 

6 

11 

4 

3 

5 

7 

+ 1 

1 

1930 

7 

5 

3 

6 

5 

6 

7 

15 

5 

2 

6 

8 

+ 1 

2 

Total 

A2 

15 

24 

13 

33 

13 

47 

e- 

8 

30 

13 

39 

2 

+ 5 5 


After the first period there has been a substantial, and apparently 
increasing, gain in favour of the V cut, amounting, over the whole period, to 
5 lb. 5 oz, per tree. 

One of the advantages claimed for the V cut is a reduction in the pro- 
portion of scrap to total crop. The percentage of scrap obtained by these 
two methods of tapping is shown below : 



Percentage scrap of total 

crop 

Year 

Single cut '' 

V cut 

1922 

110 

ir6 

1923 

107 

13'9 

1924 

168 

14'4 

1925 

177 

100 

1926 

233 

19'0 

1927 

171 

17-9 

1928 

18 0 

20‘5 

1929 

214 

15‘8 

1930 

191 

145 

Average 

J7'2 

153 


Over the whole period there is a slight gain in favour of the V cut but 
this has not been consistent and is possibly fortuitous. 
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In block C a comparison between alternate day tapping and three-day 
tapping has been in progress, 'rhe cuts on the trees tapped every three 
days were started at two-thirds the height of the cuts on the trees tapped 
on alternate days so that the two cuts have reached the bottom of the trees 
at the same time. The following table shows the average yields per tree : 




Alternate day tapping 

V 

M cn M ^ 

4^ V (U 

’u 'u *C 

4; a> 0* 

c/3 c/3 c/3 


Scries 2 

Three-day tapping 

o 

en uj 

‘u *u 

(U 42 

c/3 C/3 

Average 

Percentage 
of alternate 
day tapping 
yields 

obtained by 
three day 
tapping 

Year 

lb. 

oz, 

, lb. 

oz. 

lb. 

oz. 

lb. oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 


*1922 

2 

2 

2 

3 

1 

13 

2 1 

1 

10 

1 

9 

1 

9 

1 

9 

75-5 

1923 

3 

0 

3 

2 

2 

10 

2 15 

2 

10 

2 

4 

2 

8 

2 

7 

85*1 

192^ 

3 

() 

4 

1 

5 

5 

3 9 

2 

12 

2 

13 

2 

13 

2 

13 

79*0 

1925 

3 

6 

3 

12 

3 

13 

3 11 

2 

15 

2 

15 

2 

15 

2 

15 

81*4 

1926 

3 

3 

3 

4 

3 

1 

3 3 

2 

14 

2 

12 

2 

11 

2 

12 

80*9 

1927 

3 

5 

2 

15 

3 

8 

3 4 

2 

6 

2 

8 

2 

7 

2 

7 

82 5 

1928 

3 

I 

3 

0 

2 

13 

2 15 

2 

2 

1 

15 

2 

2 

2 

1 

74*6 

1929 

3 

11 

3 

14 

3 

11 

3 12 

3 

5 

2 

13 

2 

11 

2 

15 

78*3 

1930 

4 

12 

4 

0 

4 

0 

4 4 

3 

13 

3 


3 

0 

3 

6 

79*4 

Total 

29 

14 

30 

3 

28 

10 

29 10 

24 

7 

22 

13 

22 

12 

23 

5 

79-6 


* April to December only. 

It would appear that a reduction of the number of tappings by one- 
third has only reduced the yield by about one-fifth. The cost of production 
would not of course be reduced by one-third but it appears probable that 
the cost of production ot the rubber obtained from the trees tapped every 
third day would be less than the cost of tlie rubber obtained by alternate 
day tapping, 

A possibly more potent argument in favour of three-day tapping is the 
undoubted reduction in brown bast incidence. At the end of 1930, out of 
168 trees tapped by each method, 45 or 26.8% , had been treated for brown 
bast or showed symptoms^ of the disease among the trees tapped on alter- 
nate days against 12 trees, or 7.1 % , of the trees tapped every three days. 
This difiference has been consistently shown throughout the experiment and 
confirms a similar result found in a previous two-versus-three-day tapping 
experiment. A considerable number of fresh brown bast cases were noted 
in 1930. 

The Hillside Rubber 

In this area an experiment has been carried on since April 1st, 1922 to 
compare the yields and disease incidence from tapping on alternate days 
throughout the year and tapping daily in alternate months. To obviate 
differences caused by unequal weather conditions in the different months, 
two series were tapped daily in the months of January, March, May? etc*, 
two in the months of February, April, June, etc., while the remaining two 
scries tapped throughout the year on alternate days. 



The average yields per tree from the start of the experiment are given 
below. 


Alternate daily 
throughout the 
year 


Daily in January, 
March, May, etc. 



Daily in February, 
April, June, etc. 


tn 


'Ji 


lo « Average of 

u V tapped 

^ blocks 


Year 

lb, 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

lb. 

. oz. 

Ib. oz. 

*1922 

1 

14 

1 

14 

1 

14 

1 

13 

2 

0 

1 

14 

1 

15 

1 

15 

1 

15 

1 15 

1923 

3 

B 

3 

0 

3 

4 

3 

0 

3 

3 

3 

2 

2 

14 

3 

0 

2 

15 

3 0 

1924 

4 

1 

3 

11 

3 

14 

3 

9 

3 

8 

3 

8 

3 

14 

3 

14 

3 

14 

3 11 

1925 

3 

13 

3 

4 

3 

9 

3 

10 

3 

9 

3 

9 

3 

12 

3 

15 

3 

14 

3 11 

1926 

3 

10 

3 

5 

3 

8 

3 

11 

3 

9 

3 

10 

4 

5 

3 

8 

3 

15 

3 13 

1927 

4 

4 

4 

12 

4 

8 

3 

5 

3 

12 

3 

8 

3 

14 

4 

0 

3 

15 

3 12 

1928 

4 

2 

4 

2 

4 

2 

2 

15 

3 

6 

3 

3 

3 

4 

3 

9 

3 

6 

3 4 

1929 

4 

10 

4 

7 

4 

8 

3 

12 

4 

8 

4 

3 

4 

3 

4 

6 

4 

4 

4 4 

1930 

5 

10 

5 

7 

5 

8 

4 

5 

5 

5 

4 

13 

5 

10 

5 

2 

5 

6 

5 2 

Total 

35 

8 

33 

H 

34 

11 

30 

0 

32 

12 

31 

6 

33 

11 

33 

5 

33 

8 

32 8 


* April to December only. 

Over the whole period of 8 years and 9 months the average yield per 
tree shows a superiority of 2 lb. 3 oz. in the plots tapped on alternate days^ 
It is found that after resting for a month, the trees which are tapped daily 
in alternate months usually take seven to ten days before attaining their 
maximum flow of latex and in view of this it is perhaps surprising that the 
yields of the daily tapped series come as close to the yields of the series 
tapped on alternate days as they do. From the results of this experiment 
one would say that there appears to be no advantage as regards yield to be 
gained by adopting monthly periodic tapping in place of the customary 
alternate day tapping, though it might be considered more convenient to 
have all the tapping labour concentrated in one portion of the estate during 
any one month. 

In the matter of brown bast incidence there appears to be a decided 
disadvantage in tapping daily in alternate months. At the end of 1930, 22*9 % 
of the trees tapped daily in alternate months had been treated for or 
showed symptoms of brown bast against ] 0 ' 9 % of those tapped on alternate 
days. Although the difference in brown bast incidence between alternate 
day tapping and tapping daily in alternate months has never been as striking 
as between alternate day tapping and three-day tapping? yet throughout the 
course of the experiment the trees tapped daily in alternate months have 
always shown a considerably higher incidence, and for this reason, if for no 
other, it does not appear possible to recommend the system. 

llie Change-over Experiment 

In the last report bark renewal figures for this experiment were given, 
and at the last meeting of the Estate Products Committee a question was 
asked as to the incidence of brown bast in this experiment. These figures 
are given below, but it would be difficult to draw from them any definite 
Conclusion as to the effect of changing over the cut on the incidence of 
brown bast. 
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Incidence of Brown Bast in Change-over Experiment 
at end of 1930 


No change-over 

Change-over 
once yearly 

Change-over 
twice yearly 

Plot 

No. of 
cases 

Plot 

No. of 
cases 

Plot 

No. of 
cases 

(1) 

1 

Cl) 

2 

(1) 

nil 

(2) 

nil 

(2) 

1 

(2) 

nil 

(3) 

1 

(3) 

3 

(3) 

nil 

(4) 

nil 

(4) 

nil 

(4) 

1 

(5) 

1 

(5) 

1 

(5) 

3 

(6) 

2 

C6) 

4 

(6) 

nil 

(7) 

nil 

(7) 

1 

(71 

3 

(8) 

nil 

(8) 

1 

(8) 

1 


5 ..y9% 

13 

= 10^ 

8 

— 6 : 2 ^ 


CACAO 

The pruning programme outlined in the January-February report has 
made fair progress. All the ordinary pruning has been completed and about 
half the Hillside Block, where a gradual removal of the old stems and 
rejuvenation from suckers is in progress, has been dealt with. This is very 
heavy and slow work and can only be done with a cross cut saw. The 
cutting up of the felled stems has not yet been attempted. No labour has 
yet been available to start the pollarding in the centre block. 

'Phe manurial experiment was brought to a conclusion at the end of 
March, and the results w^ere incorporated in an article submitted in April 
for publication in The Tropical Agricnhurisl, 

'Phe yields of dry cacao per acre for the last 8 years have been as 
follows: 


Year 

Cwt. 

dry cacao per 

acre 

Rainfall 

192J-24 


224 

. . . 

106'42 

1924-25 


3 10 

. . . 

103 82 

1925-26 


5’45 

... 

8731 

1926-27 


503 

• • « 

98T1 

1927-28 


4'41 

... 

8033 

1928-29 


249 


8895 

1929-30 


458 

• • 

,9871 

1930-31 

• •• 

315 

... 

8975 

The percentages 
: been as follows; 

of good 

and black cacao during the 

last four years 

Year 

Good 


Black 

Rainfall 

1927-28 

82-9 


17 1 

8033 

1928-29 

73‘4 


26'6 

8895 

1929-30 

83-2 


168 

9871 

19-30-31 

695 


305 

8975 


The percentage of black cacao is more influenced by the seasonal 
incidence of the rainfall than by the total fall. Very heavy rain fell in 
October and November 1930 — 19’02 and 10‘98 inches respectively. 
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COFFEE 

Half the shade trees {GUnddia maculaia) were uprooted in plots 140 N» 
140 J. and 140 K. Further thinninji of coffee shade is required in the 
six-acre coffee field and elsewhere, and this will be done as soon as labour 
can be spared. 

The last of the Hybrid coffee bushes in plot 140 H (round the show 
plots) were uprooted during April 

Kecent prices for coffee have been exceedingly low. Two auction 
sales were abandoned owing to lack of bidders and coffee sent to Colombo 
for sale fetched the equivalent of the following prices per pounds 

Robusta varieties, parchment 12 cts. per lb. 

n sundried 3^ ,, ,, 

Liberian 99 .» if n 

FODDER PLANTS 

A further area of the Panchikawatte paddy fields was drained and 
planted in April with Guinea grass. About half this area is now planted in 
different fodder grasses. 

GREEN MANURES AND COVER PLANTS 

The Centrosema pubescens in the young budded rubber in plot 174 had 
got badly overgrown with couch, illuk, sen.sitive plant, and other weed 
growth. The whole cover was uprooted in March and strips were ploughed 
between the young trees and Centrosema sown again in April. 

The green manure experiments which have been carried on in collabo- 
ration yvith the Agricultural Chemist in plots 16-20 and in the Annual 
Economic Area were brought to a conclusion with the taking of the last 
annual soil samples in April. Results will be published in due course by 
the Agricultural Chemist. 

OIL YIELDING PLANTS 

In the terraced valley an additional 33 plants of Tarakioi^enos kurztt 
(Chaulmoocra oil), and an additional 56 plants of Alctniies moniava (tung 
oil) were planted out in April. Further plants of Aleurites moniaua are 
coming on in pots and a further area is being terraced and prepared for 
their reception. 

During March a great deal of Croton oil seed was shed from the trees 
in the economic collection. Nearly all this seed was empty and useless. 
An examination of the seed by the Mycologist and by the Entomologist 
revealed no disease or pest, and the trouble must be presumed to be 
physiological and probably due to drought conditions. 

An enquiry addressed to the Imperial Institute as to whether any new 
uses have been found for Croton oil produced the reply given below : 

• Imperial Institutci 

Ref. No. 681/2. South Kensington* 

London . S.W. 7. 

April 1, 1931. 
Sir, 

“ In reply to your letter (A. 2615) of the 23rd February, I have to send 
you the following information : 

“ Crotou Tiglium oil is principally used in medicine, as a very powerful 
purgative. It appears to be customary for firms in this country to prepare 
the oil themselves from imported seed. Very little, if any, croton oil is 
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imported here. There is a more or less regular demand for the seed in the 
United Kingdom. Latterly there has been a severe shortage, and for the 
past six months the value of the seed in London has been between about 
230s. and 290s. per cwt., that of the oil being about 14s. to 15s. per lb. The 
'normal' values of the seed and of the oil are about 30s. to 40s. per cwt 
and 3s. 9d» per lb. respectively. 

“ Recent quotations were 280s. per gw t. for the seed, and 13s. 4id. 
per lb. for the oil, and according to firms that have been consulted by the 
Imperial Institute there are indications that conditions in the market are 
becoming easier.*^ 


THE IRIYAGAMA DIVISION 

The clearing of a new area to contain three more foreign clones, with 
H2 as control, is in progress. 

It will not be possible to import stumps of any more promising foreign 
clones for the present owing to lack of funds. The original estimates 
contained no i)rovision for such importations. 

Below area 2, 312 1928 seedling trees which are not included in any 
area remain standing, 'riiese trees are being utilised as follows : 42 trees 
for a small experiment to be known as the influence of scion on seedling 
stock experiment. These trees have been divided into two groups, in 
randomised pairs. One group is to be budded with B.D 5 at 3 feet from 
the ground; the other group will not be budded. The idea is to tap both 
groups above 3 feet and below three feet and note any effect produced on 
the yields of the stock by the addition of a scion of a proved high-yielding 
clone. 

The remainder of the trees are to be used for an experiment to be called 
influence of scion on budded stock experiment. All these trees have been 
budded low down with AVROS 49 and when these bud shoots are suffi- 
ciently large and mature, half the trees will be budded high up with buds 
from a proved high-yielding clone and half with buds from a known low- 
yielding tree. The trees will then be tapped to determine whether the trees 
bearing crowns of a high-yielding clone yield better than those bearing 
crowns of a low-yielding clone. The experiment is considered to be likely 
to yield more valuable results than the influence of scion on seedling stock 
experiment, since in that experiment the yields of the seedling stocks 
(although they are all grown from seed of one tree) are likely to show more 
variation than the yields of the budded stocks in the influence of scion on 
budded stock experiment.* 

GENERAL 

With the advent of the rains the shortage of labour resulting from 
reduced funds, aided by the annual dislocation caused by the Sinhalese New 
Year, has been severely felt. It has not yet been possible to start the annual 
cleaning of drains, and women and children have had to be put on for the 
very urgent work of eradicating couch and illuk. The work of course has 
not been so efficiently performed and is not likely to prove very satisfactory. 

T. H. HOLLAND, 

Manager, 

Experiment Station, Peradeniya. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 3l8t MAY, 1931 




No. of 



1 



Province, &c. 

Disease 

Cases up 
to Date 
since 
Jan. 1st 

Fresh 

Cases 

Reco- 

veries 

Deaths 

Bal- 

ance 

in 

No. 

Shot 



1931 







Rinderpest 

328 

88 

54 

239 

19 

16 


Koot-and-mouth disease 

665 

195 

615 

15 

35 


Western 

Anthrax 

Rabies (Dogs) 

2 * 


... 



*2 


Piroplasmosis 


... 

... 

... 

... 

... 


Rinderpest 


... 


... 


« • • 


Foot-and-mouth disease 

215 

4 

199 

8 

8 


Colombo 

Municipality 

Anthrax (Sheep & Goats) 

tit 


... 

11 


... 

Rabies (Dogs) 
Haemorrhagic 

3 

1 

... 



3 


Septicaemia 

... 


... 


... 



Black Quarter 

Rovine Tuberculosis 

... 



... 

... 


Cattle Quarantine 

Rinderpest 

Foot-and-mouth disease 

28 

28 

... 

... 

28 

... 

Station 

Anthrax (Sheep & Goats) 

97 

9 

... 

97 

... 


Rinderpest 

Foot-and-mouth disease 

149 

135 

50 

- 

89 

... 

Central 

Anthrax 

Rabies (Dogs) 

*7 

1 




7 


Rinderpest 

1346 





... 

Southern 

Foot-and-mouth disease 
Anthrax 

Rabies (Does) 

307 

1216 

5 

125 




Rinderpest 

Foot-and-mouth disease 

r " 






Northern 

Anthrax 

^FREE 







Hlack Quartet- 
Rabies ( ntoffs) 

) 







Rinderpest 



... 

• •• 

... 


Eastern 

Foot-and-mouth disea^ 
Anthrax 

Surra 

5 



*5 

... 



Rinderpest 

8972 

2435“ 

ibu 

8042 

55 

775 


Foot-and-mouth disease 

44 

44 



44 


North-Western 

Anthrax 

Pleuro-Pnenmonia 



... 


... 



(in Goats) 

... 





... 

North-Central 

Rinderpest 

3335 

914 

4^ 

2677” 

114 

95 

Foot-and-mouth disease 
Anthrax 








Uva 

Rinderpest 

Foot-and-mouth disease 

*5 

4 

1 

... 

*4 

... 

Anthrax 

Rabies (Dogs) 



... 






Rinderpest 

• mm 


~Tr 


... 

... 


Foot-and-mouth disease 
Anthrax 

68 

27 

45 


23 

... 

Sabaragamuwa 

Haemorrhagic 

Septicaemia 

24 

6 


24 




Piroplasmosis 

2 

1 

*1 


i 

... 


Rabies (Dogs) 

3 

2 



... 

3 


• I case in a cow. j2 cases an\ongst cattle. 


G. V. S. Office, G. W. STURGES5. 

Colombo, lOth June, 1931. Govemiuent Veterinary Surgeon, 
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METEOROLOGICAL REPORT 


MAY» 1931 




Temperature 

1 Humidity 


Rainfall 


c 






- t3 




w 

Station 

c » 

Oif- 

1 .3 

Dif. 


£1 

3"^ 

c * 



e V 


fetcnctt 

from 

Average 

Meat 

Minim 

fereuce 

from 

Average 

« 

Q 

'Z s 

f 

3 

0 

a 

< 

c ». 

. •= W 


V V 

it:*— > 

5 


e 

o 

o 

o 

% 

% 


inches 


liiciies 

Colombo 

87'3 

+ 0‘3 

777 

+ 0 3 

79 

91 

8*4 

irsi 

27 

1 _ 

239 

Puttalam 

890 

+ 12 

78'6 

+ 1*0 

75 

87 

6'6 

133 

12 

- 

270 

iliannar 

90'4 

-0-1 

81-3 

+ 11 

74 

81 

47 

0'84 

2 

- 

1-27 

jfaffna 

88‘3 

+ 0'6 

82 8 

+ 1 3 

77 

79 

4*6 

138 

2 

- 

044 

Trincomalee - 

913 

-0 8 

787 


— 

— 

— 

3 18 

6 

+ 

0-47 

Batticaloa 

89'5 

-0 7 

773 

f 0’8 

76 

93 

6‘8 

1-48 

6 

- 

037 

Hambantota - 

87'8 

+ 17 

77’9 

+ r9 

77 

89 

5 4 

1'87 

10 

- 

1-45 

(ialle 

85‘0 

+ 01 

78 1 

-01 

85 

91 

7*4 

12-41 

22 

4- 

092 

Ratnapura 

888 

+ 09 

75 1 

0 

78 

93 

S'6 

18'47 

22 

4- 

006 

A^pura 

903 

-0 3 

767 

+ 0 1 

71 

88 

84 

505 

7 

4" 

r62 

Kurunegala - 

89-3 

0'3 

767 

+ 07 

72 

88 

76 

S'65 

12 

- 

109 

Kandy 

87-1 

+ 16 

70*9 

+ 0’1 

72 

90 

66 

337 

14 

- 

2 45 

Badulla 

857 

+ 04 

66'8 

+ 17 

73 

95 

5 3 

3-|4 

10 


1-59 

Diyatalawa - 

80 6 

+ 26 

631 

+ 15 

67 

84 

6‘0 

313 

8 

- 

2-25 

(iakgaia 

757 

+ 17 

58'8 

+ 19 

72 

89 

5M 

223 

13 

- 

5 00 

N^Eliya 

720 

+ 1 3 

537 

+ 1*6 

76 

94 j 

1 

77 

416 

13 

— 

2-86 


The rainfall of May was distinctly below average, deficits being most 
marked in the upper part of the Kelani Valley and the Ambcgamuwa and 
Pussellawa districts. The t:hief areas in whic'h the average was passed were 
the western half of the S.P., and a few stations in central Sabaragamuwa 
and the northern part of the W.P. Averages were also exceeded at most 
of the stations in the N.C.P. and at a few in each of the N.P., N.W.P., 
and E.P., though in these cases the excess did not depend so much on very 
heavy rain as on the lowness of the averages for May. 

In the first half of the month such rain as occurred was largely of the 
thunderstorm type. There were several noteworthy falls on the 3rd, chiefly 
near the west coast, including Angoda 9'69 and Horakelle 7*72, and also on 
the 7th when Eheliyagoda reported 9 05, and 9th including Kokkawita 7*45. 
Squally weather was also. noteworthy in the Balticaloa district on the 10th 
and lith. From the I5th to the 22nd there was comparatively little rain 
but from the 23rd to the end of the month there was pretty general rain 
over the south-west quarter, but comparatively few very heavy falls, though 
Mawarella and Morawake each recorded about 7 inches on the 25th. 

The highest totals were at ("arney 29 09 (which is however below the 
average at the station) and Eheliyagoda 28 60. 

The total wind movement was above average in the north, ar\d below it 
in the south. On the west coast there was less monsoonal activity than 
usual during the greater part of the mpnth but some vigorous squalls 
from the 26th onwards, including a velocity of over 50 miles per hour at the 
Pilot Station on the 29th. 

The duration of sunshine was a trifle below^ normal, although it will be 
.seen that temperatures were on the whole slightly above average. 

A. J. BAMFORD, 
Superintendent, Observatory. 
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GREEN MANURING 

A griculture has in various countries and at various 
times attempted to solve the problem of obtaining 
cheap nitrogen. At the time that she has done it she 
has not always understood what actually was her 
quest, nor the way in whidh she was making it. She early 
obtained the empirical result that after certain cro[)s some grew 
better than after others. Ihe custom of growing leguminous 
crops, that is those with a legume, or [)od, as their form of fruit, 
with the knowledge that those that followed them did well, 
undoubtedly existed long ages ago. It was a practice before 
the time when Jacob fed Esau on a sod potage of red lentils 
grown in the fields of Gerar. Sir Ridhanl Weston about 1645 
introduced to Englapd from Flanders the growing of clover 
which eventually replaced the necessity to allow the land to lie 
fallow for long periods in order to recuperate from a state of 
nitrogen exhaustion due to continuous crop[)ing with cereals. 
It introduced the leguminous cro[> into a .system of rotation and 
supplied the land witih nitrogen obtained from the air. The 
value of this system was enhancetl because its introduction was 
accompariied by that of turnif)s. The two together effected a 
change of the first order in English agriculture. It was at a 
time too when the latter was in a very degraded condition. This 
change laid the way for mixed farming in which livestock 
played their part with crops in a method of returning nitrogenous 
substance to the soil. Such a system made possible the utili- 
sation of the straw of the cereal crops which previously was of 
little worth after its head of corn had been removed in the field 
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leaving the stalk, or ihaulm, st,anding. The haulm wJiidh 
previously was only used in a common agricultural practice of 
burning t(he soil, or for tJiatching, now became trampled beneath 
the feet of cattle fed upon the clover and turnips and went 
eventually again on to the land in the form of a most valuable 
fertiliser and influence upon soil texture. Today it all seems 
such a commonplace procedure, but this application of science 
to agriculture effected in England a rural revolution. In central 
India the growing of crops, without rotation and without manur- 
ing, ft)r more than two thousand years, has rerluced the land to 
a condition of minimum yield from which only the introduction 
of a method like Weston’s can ever lift it. In the uplands of 
Ceylon it is not age-long farming, nor wrong methods, that have 
produced the needs for soil revival. Although Ceylon is geo- 
logically an ancient land yet in large measure her upland soils 
have been but comparatively lately formed and are not yet 
reduced to a mass containing any large amount of nitrogenous 
and organic matters. We have not on our plantations in 
Ceylon the possibility of introducing either rotation of crops or 
mixed farming. Plantation crops are essentially perennial ones, 
occupying the soil for a number of years. The problem then is 
how to stay a system of continual nitrogen depletion by removal 
of produce from the soil. For Ceylon soils the quest for the 
nitrogenous element is a comparatively recent one, and along 
lines the way of which is now understood. TTiis was not the case 
in Weston’s day, the value of clover as a soil renovator had 
been stumbled upon blindly as it were. It was not until 1888 
that the German botanists, Hellriegel and Wilfarth, establi.shed 
the fact that leguminous plants were not entirely dependent on 
the soil for their nitrogenous food but somehow obtained it else- 
where. They pursued their observations further and found that 
these plants were able to make use of the atmospheric nitrogen 
contained in the . soil and that the power to do this was associated 
with the peculiar pill-like tubercles found on the roots. The 
English botanist, Marshall Ward, showed these tubercles to be 
due to t|ie infection of the root by bacterium-like organisms. 
About the same time the Dutch botanist, Beiierinck. who died 
on the first day of the present year,' 1931, added further to our 
knowledge by isolating from the root-tubercles a bacterium which 
he named Bacillus radicicola and which is an organism fixing the 
atmospheric nitrogen in a compound form such that the legymi^ 
nous host plant can use it as food. Thus the leguminous plants 
obtain nitrogen from the air which, if they be later buried in the 
earth, gives to the. soil ap addition of this element. 
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The leguminous crops can only be introduced into Ceylon 
plantation agriculture when interplanted, and not rotated, with 
the economic crop, sometimes as a shade crop, or, at other times, 
as a green cover crop. This must later, either wholly or parti- 
ally, be turned into the soil. Such green manuring by interplant- 
ing is a modern practice which seemingly orginated in Ceylon 
within tlhe memory of some now amongst us. It would be 
interesting if its introduction were recorded as history before it 
becomes wrapt in obscurity. From t^he introduction of this 
practice much benefit has accrued to plantation agriculture 
throughout the East. The custom is but still in an evolutionary 
stage, however, for fresh varieties of leguminous plants and new 
methods of utilising them are continually being tried. The term 
“green manuring” implies the ploughing in or otherwise burying 
any green crop. If the crop be a non-leguminous one then bury- 
ing where the crop grew returns to the soil the nitrogen that it had 
taken from it, whilst the burying bf a leguminous crop under 
similar conditions adds to the soil also the nitrogen that it had 
captured from the air. In the present number is given the first 
of a series of contributions by various writers upon the science 
and practice of green manuring as an adjunct to crop production 
in Ceylon. I'hese will especially embrace information upon the 
subject whidh has been supplied by those who have practised it in 
the field. It was intended originally to publish these articles in 
book form which may still be done if demand indicates that course 
to be advisable. 
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SECTION 1 

THE PRINCIPLES OF GREEN MANURING 
AND THEIR APPLICATION IN CEYLON 

A. W. R. JOACHIM, PH. Dm F. I. C., DIP. AGRIC. 

(CANTAB.) 

AGRICULTURAL CHEMIST TO GOVERNMENT 
INTRODUCTION 

G reen manuring is an agricultural practice whidh dates 
back to ancient times, but it is only comparatively 
recently that a scientific study of the -subject was 
begun. Simultaneously with tihe development of our 
knowledge of green manuring, the adoption of the practice 
extended. At the present time it is widely practised in both 
temperate and tropical agricultural countries, and particularly 
so in the latter. The reason for this is not far to seek. Green 
manuring offers so many advantages to both soil and crop and 
its effect on the latter are so markedly evident, that it was bound 
to become popular wherever these advantages were demons- 
trated. In Ceylon, green manuring, in the widest sense of the 
use of plants for conserving or increasing soil fertility directly or 
indirectly, has come to be recognised as an essential agricultural 
operation on tea and, to a lesser extent, on rubber plantations. 
Within the last few years progressive coconut estates in Ceylon 
have started systematic green manuring. As for paddy, the 
value of turning in green leafy material while puddling the fields 
is universally recognised, but the practice is not followed as 
extensively as it should be. The scientific study of green manur- 
ing has received, in recent years, a considerable amount of 
attention frorh the staff of the Department of Agriculture, 
Ceylon, and much useful information has been secured. The 
results of investigations on the subject have been published from 
time to' time in the various publications of the Department, but 
as they have been of a desultory nature, it has been considered 
advantageous to collect and classify all the available information. 
In this section, the general principles of green manuring with 
special reference to the various investigations carried out 
to determine how these apply to Ceylon agricultural conditions 
will be dealt with, and suggestions will be made as to how the 
Ceylon practices may be modified in order to secure the best 
results. The chemical data obtained on the composition of 
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specific green manures is also included in this dhapter. 
Reference will further be made to tihe results of work carried out 
by investigators in other countries when they have a direct 
bearing on Ceylon agricultural problems. The specific green 
manures suitable for the different Ceylon crops and their treat- 
ment will not be considered in tlhis section but in those that 
follow. Where a practice more particularly adopted in one crop 
is considered suitable for other crops as well, its advantages and 
applicability to the latter will be discussed. 

Before progressing further, it would be best to explain the 
sense in which the terms green manure, green manuring, and 
cover crop will be used in this paper. 

DEFINITIONS 

By green manuring is meant the practice of incorporating 
into the soil undecomposed plant material with the object of 
increasing soil fertility. The gree.n material may be grown 
in situ or brought from outside. It is commonly believed that 
only leguminous plants are beneficial as green manures, but this 
is not the case. Non-leguminous leafy material can be used for 
green manuring provided it is brought from outside and not grown 
on the area whidh is to be green manured. Leguminous plants are 
of value as green manures because of the large amounts of 
gaseous nitrogen they fix in the soil through the nodules on their 
roots. Most of the nitrogen contained in leguminous plants 
comes from the atmosphere''*". The presence of nodules on 
leguminous roots is always an indication of nitrogen-fixation. 
All leguminous friants are not however nitrogen fixers. Further, 
varieties which normally produce nodules on their roots may not 
do so under certain conditions. Either the soil may not contain 
the specific bacteria necessary for nodule development, or, it may 
be so acid that the organisms are destroyed, or. it may 
supply such large quantities of available nitrogen to the legumes 
at all stages of their growth, that the latter will assimilate the 
nitrogen supplied and not fix any of, or all, the nitrogen they 
require, which they would do if the s'oil were not so fertile. The 
nodules contain bacteria which carry on the work of nitrogen- 
fixation, the energy for the process being derived from the carbo- 
hydrate material supplied by the plan<‘. The greater part of the 
available nitrogen formed in the n'odules is transferred to the 
stems and leaves where it is converted into organic nitrogen, but 
some 'of it is assimilated by the bacteria in the nodules or goes 
into tihe roots. When, therefore, leguminous plants that produce 
nodules on their roots are grown in a soil, they can be expected 
generally to increase tihe nitrogen consent of the latter to a small 
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extent. If they are turned into tlhe soil large quantities of 
nitrogen and organic matter may be added to it. On the other 
hand, though non-leguminous plants may contain large amounts 
of nitrogen, they take all of it from the soil. When these 
crops are turned into the soil on w^hich they are grown, no 
extra nitrogen is added, but the available nitrogen assimilated 
from the soil is merely returned to it in organic form. As the 
plant material decays in the soil, the organic nitrogen it contains 
is transformed into inorganic nitrogen and the cycle is thus 
completed. 

The term green manure will be employed for any crop 
material whether leguminous or non-leguminous, which is used 
for green manuring, and this will include cover crops, leguminous 
or otherwise, which are planted for the purpose of protecting and 
covering the soil. A cover crop can be used as a green manure 
crop. 

ADVANTAGES OF GREEN MANURES AND 
GREEN MANURING 

I he chief advantages to be gained from the growing of green 
manures and the practice of green manmring are: 

(1) Increase in the organic matter, especially the 
humus contents, of soils. 

(2) Increase in the nitrogen content of soils. 

(3) Conservation of the soil and its fertility and 
the improvement of its physical condition. 

(4) Economy in the cost of weeding. 

(5) A source of fodder.. 

(6) Conservation of the soil moisture. 

These may now be considered more fully. 

(1). Increase in the organic matter and humus contents of 
soils . — By ploughing in green manures, valuable organic matter 
is added to the soil; on decomposition this forms humus. 
Tropical soils in general, and Ceylon soils in particular, are for 
the most part deficient in organic matter. This is, as Mohr 
points out because “the moisture and temperature conditions of 
the tropics are more favourable for the organic matter decompos- 
ing mici-o-organisms of the soil than for the higher plants which 
furnish the materials for these organisms to act upon, the organic 
matter being destroyed as rapidly as it is supplied by plants”. In 
temperate regions where green manuring has been practised 
large gains in soil organic matter and nitrogen have been 
recorded f®). Recent work ( 2 ) carried out at Peradeniya has 
shown that, under the conditions Of these experiments, the 
carbon and nitrogen contents of soils may be maintained, or even 





increased, by the use of green manures. Eden*'** has shown that 
soil from an estate which had liberal green manuring had a higher 
organic matter content than one which was not so liberally green 
manured. More recently still, the results of organic matter and 
nitrogen determinations on soils from the tea plots under Indigo- 
fera endecaphylla at the Experiment Station, Peradeniya, taken 
after a four years’ growth of this cover, showed that there was 
a marked increase in the organic matter and nitrogen contents of 
the soils as a result of growing the cover. The average organic 
matter content of these plots was 3'73 per cent, in 1925, 4'56 per 
cent, in 1927 and 5-29 per cent, in 1929. Green manure crops 
give from 2 to 10 tons bf green material per acre and the increase 
in humus will therefore be ap|:)reciable after a few years. Humus 
has many properties. Among others (1) it absorbs water and 
the mineral constituents of the soil and regulates the supply of 
these and of nitrogenous substances to plant roots. Reference 
will be made again to the soil moisture relationship of green 
manures; (2) it improves the texture or tilth of soils, breaking 
up heavy soils and binding together light soils, and rendering 
them better able to withstand drought. Its presence in the soil 
serves to diminish the resistance of the soil to tillage implements. 
This has been clearly demonstrated at Rothamsted^^* from 
trials with the dynamometer — an instrument for recording 
the draw-bar pull on tractors, etc; (3) it is directly and 
indirectly the main source of nitrogen in the soil; and (4) on it 
depends the activity and number of the micro-organisms which 
are responsible for all the organic changes taking place in the 
soil. Amongst these organisms are bacteria, whose chief func- 
tion is to fix the free nitrogen of the soil, the energy required for 
so doing being derived from the organic matter of the soil. The 
carbon dioxide formed as a result of the various biological 
processes which organic matter undergoes in the soil makes 
available to the crop some portion of the mineral constituents of 
the soil. 

(2). Increase in the nitrogen content of soils . — ^The amounts 
of nitrogen supplied to the soil by green manuring with legumi- 
nous crops grown in situ or with non-leguminous crops brought 
from outside can be considerable. In the case r)f tbe former 
reckoning on an average crop of 4 tons of green material per acre 
per annum, containing on an average ’6 per cent of nitrogen, the 
amount of the latter added to the soil will be at least 50 lb. per 
Acre. This is a conservative estimate as it does not take into 
account the amount of nitrogen contributed by the roots and 
nodules of a leguminous crop. An experiment at Rothamsted® 
showed that on a plot on which clover had been grown 
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previously, in addition to the 150 lb. of nitrogen taken up by the 
succeeding crop of barley, the soil nitrogen was enndhed to the 
extent of about 450 lb. per acre to a depth of nine inches. 
Pieters^*"^ cites numerous otlher instances of the value of legu- 
min'ous crops for increasing the nitrogen content of soils. Recent 
work carried out at Peradeniya has indicated that by the growth 
of green manures the nitrogen contents of soils are maintained 
while tihose of the controls have shown an appreciable fall. Ihus 
the average nitrogen contents of the green manure plots were 
•107, -102, and -110 per cent in 1928, 1929, and 1930 respectively 
and those of the controls -098, -087, and -084 per cent respec- 
tively. The composition of the different green manure crops 
commonly grown in Ceylon will be dealt with separately later. 
Not all the nitrogen present in green manures is directly available 
for crops. Experiments in temperate countries have shown that 
if the availability of nitrate of soda is reckoned as 100, that of 
green manures is about 65. Some of the remaining nitrogen is 
incorporated in the soil humus, some of it is lost as free nitrogen 
or ammonia, and the rest leached from the soil in the drainage 
water in the form of nitrates. 

(3) . Conservation oj the soil and its fertility and the improve- 
ment of its physical condition. — Tf a green manure crop is a cover 
crop, it prevents the loss of valuable surface soil from hilly and 
undulating land caused by the heavy rainfall of the tropics. This 
is entirely borne out by the soil erosion experiment carried out at 
the Experiment Station, Peradeniya, the results of which are 
shown in table I below The experiment was designed to 

compare the erosion on a hill slope from unprotected land (the 
control), with land growing a cover crop of Indigofera ende- 
caphylla and with land where Clitoiia cajanifolia was used as a 
contour hedge for preventing erosion. The plots were each one- 
thirtietih of an acre in extent. The table shows the average 
losses of soil in pounds per acre from differently treated plots. 
The figures in brackets show the percentage loss as compared 
with that of the control. 

Table I 



Control 

Growing 

Indigo fern 

Growing 

Clitoria 

■ 

lb. 

lb. 

lb. 

1926-1927 

863 8 

738' 1 

1055-7 

(100) 

(85-4) 

(122) 

1927-1928 

1810'9 

1538-4 

2069-6 

(100) 

(84'9) 

(114-3) 

1928-1929 

1733-1 

732-35 

1416-6 

(100) 

(41-7) 

(81-7) 

1929-1930 

1039-7 

321-8 

577-9 

(100) 

(309) 

(55-6) 
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It will be noted that the plots in whidh Indigofera ende- 
caphylla is grown as a cover crop show tihe lowest losses of soil. 
CUtoria cajanifolia as a contour hedge for preventing erosion, it 
will be observed, is not nearly so effective as Indigofera as a cover 
crop in the prevention of erosion. 

Cover crops also take up the plant-fertilising constituents 
contained in the surface layers of soil which would otherwise be 
leached out. By green manuring the surface soil is supplied in 
a quickly available form with plant-food constituents obtained 
by the green manure crop from the lower layers of soil and the 
sub-soil. A cover crop also protects the soil against the beating 
action of the rain and the excessive heat of the sun. This in the 
tropics is a matter of great importance. Tropical rains are so 
heavy that the soil surface is often “capped” and made imper- 
vious to water. As a result, excessive losses of moisture from 
the soil surface take place through capillary action when dry 
weather sets in. When rain subsequently falls on the capped 
surface, the greater part of it flows over, and is not absorbed by, 
the soil. Green manures keep the soil open by their root action 
and hence rainwater is absorbed much more readily on green 
manured soils, and the natural drainage too is much improved. 
'Fhe growth of green manures thus improves the aeration and 
drainage of the soil and the roots of the main crop are enabled to 
penetrate deeper into the sub-soil. This is particularly the case 
with tree green manures as “dadap” {Erythrina lithosperma) and 
Gliricidia in tea. 

The results of investigation at Peradeniya during the last 
three years have indicated that in the case of tree green manures 
the s^hade afforded by them, where good, is an important factor 
in counterbalancing losses of soil moisture by transpiration from 
the leaves and from the soil surface by evaporation, provided 
the drought is not too prolonged . 

(4) . Economy in weeding costs. — Green manures reduce 
weeding costs, especially on new clearings. Cover crops when 
firmly established smother out weeds and as weeding is a heavy 
item on many tropical estates, greater economy can thus be 
effected in the cost of production. 

(5) . A source of fodder. — The leafy material of many green 
manure plants, especially of the cover varieties, affords a very 
useful fodder for cattle. This is a point of great importance in 
certain planting districts where pasture land is generally not 
available and cattle essential for the welfare of the plantation. 
Part of ihe green manures grown under the crop can be reserved 
for feeding cattle. A few of these cover crops are, however. 
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poisonous to cattle, e.g., Phaseolus lunatus. Care must be taken 
to prevent the cattle from getting at such a crop. 

(6) . The conservation of soil moisture. — It has already been 
mentioned that by turning in green manures the humus 
formed will help in increasing the moisture content of the 
soil. Work at Peradeniya carried out since 1925 has indicated 
that, in the case of cover crops, more moisture is lost to a depth 
of 24 inches during periods of droug^ht from soils under cover 
crops during the first two years of the growth of the covers than 
from bare soil, but that after this period the reverse is the case. 
This is due to the fact chat in the early stages of the growth of 
the covers more moisture is lost from the soil through transpira- 
tion than is retained by che surface layer of decomposed organic 
matter or by the shade afforded. The reverse is the case once 
the cover is well established and a layer of organic matter has 
formed as a mulch on the surface The shade effect of 

tree green manures in relation to soil moisture conservation has 
already been referred to. Directly connected with the question 
of moisture conservation is that of the time of lopping and bury- 
ing in green manures. This will be dealt with later. In the case 
of bush green manures, it has been found that the lopping and 
forking into the soil of these crops will ensure an increased soil 
moisture retention ; by allowing them to grow during periods of 
drought considerable losses through transpiration will result, the 
shade effect of these crops not being sufficiently effective to 
counteract the transpiration losses. With reference to the soil 
moisture problem of green manures, it has to be pointed out that 
work carried out in America has shown that where the rainfall 
is less than 20 inches, green manuring is impracticable and not 
to be recommended The green manure crops take the 

moisture reserved for the main crop and, when turned under, do 
not have sufficient moisture for decomposition. The air spaces 
thus created cause further losses of moisture by evaporation. 

THE COMPOSITION OF GREEN MANURES 
In view of the frequent enquiries made as to the chemical 
composition of the more extensively cultivated green manure 
crops, and in order to ascertain to what extent leguminous green 
manure crops are richer in nitrogenous constituents than n'on- 
legummous crops used for green manuring, analyses of the more 
important species of these plants were made. These were pub- 
lished at various times in The Tropical Agriculturist ti. w. W)_ 
A few typical analyses of leguminous and nbn-IeguminoUs 
plants are quoted in table II below. Analyses were carried out 
in most cases on the leafy green material and tender stems. The 
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analytical figures cannot however be regarded as absolute for all 
samples of the same species of green manure, for it is obvious 
that they will vary with the age of the plant at the time of samp- 
ling, the soil and climatic conditions under whidh it was grown, 
the season at which it was cut, the proportion of leal to stem, etc. 
They however give a sufficiently accurate idea of the manorial 
values of these plants, and as such may be of use and interest to 
agriculturists. 

With regard to the leguminous green manures an examina- 
tion of table II shows that there is a fairly wide range of 
variation in the nitrogen and ash contents of the different green 
manures. The nitrogen per cent of the leafy material on dry 
matter at 100®C varies from 2-95 to 4-84 except in the case of 
Mimosa pudica, the common sensitive plant, which has only '97 
per cent of nitrogen. The ash contents vary from about 6 to 11 
per cent. Of the individual asih constituents, the figures for lime 
are highest on the average; the potash contents are fair, while 
the phosphoric acid percentages are low for all green manures. 
T. he percentages of dry matter remain fairly constant in the case 
of all these leguminous plants. The table also illustrates the 
variation in composition of Gliricidia and dadap leaves and twigs, 
and tender stems and branches. As expected, the nitrogen and 
ash contents of the older branches are lower than those of the 
leaves and tender stems (*2)^ 

In the analyses of the leafy material of non-leguminous 
green manure plants, the nitrogen contents on dry matter vary 
from about 1 to 2-95 per cent. These figures are much lower, 
on the average, than those of the leguminous green manures. 
It will be observed that in all cases where the leafy material is 
from large trees and hence in greater quantity than from shrubby 
or creeping green manure plants, low nitrogen percentages are 
obtained. The shrubby or creeping varieties, e.g. Tethonia 
diversifoUa and Micania scandens, have nitrogen contents compar- 
ing favourably with those of leguminous green manures. The 
ash contents of the non-leguminous green manures are generally 
higher than those of the leguminous varieties. The figures for 
potash and lime are higher, but the phosphoric acid co’ntents are 
about the same. 

A point of importance about leguminous green manure crops 
is the amount of green matter they yield. The absolute amounts 
•of fertilising constituents contributed by them will depend on 
their analytical compositions as well as on their total yields. The 
yields of green material vary considerably for the different 
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varieties of green manures. The weights of loppings of tree 
green manures vary from 8 to 14 tons of green material per acre 
per annum of bush varieties like Tephrosia Candida from 
about 10 to 12 tons per acre, and of the creeping varieties from 
3 to 6 tons per acre. The quantities of fertilising material added 
to the soil in the form of green manures can therefore be very 
considerable. 

In order to determine the variation in composition and 
decomposability of green manures with age and hence the 
optimum time for lopping green manure crops in order to obtain 
the largest yield of quickly decomposing material containing 
large quantities of fertilising constituents, an investigation 
was started at Peradeniya with tree and bush green manure 
crops. The results obtained are interesting. They indicate 
that as the green manure crop advances in age the total 
amount of green material it gives increases but tih© proportion of 
leaf to stem decreases. In the case of bush green manures, the 
proportion falls from 2 to 1 when the plant is a-bout four months 
old to 1 to 2 when the crop flowers. In the case of tree green 
manures the proportion falls from 3 to 2 when the branches are 
four motlhs old, to 1 to 3 when they are nine months bid. As the 
crop matures there is a steady fall in the percentages of nitrogen 
and asih of the leafy material. Of the constituents of the ash, 
phosphoric acid shows the maximum decrease, and lime the 
minimum. The nitrogen percentage of the stem is about one- 
fourth to one-fifth that of the leafy material and the ash per- 
centage about half that of the latter. The largest amounts of 
nitrogen and ash constituents in the leafy material are found 
about tihe time of flowering and this would therefore appear to 
be tihe best time for cutting green materials in the case of bush 
and creeper plants. This finding is confirmed by the work of 
other investigators with creeping leguminous crops The 

“decomposability” of the green material from these types of 
green manures, which Rege has demonstrated is dependent 
on its pentosan/lignin ratio, falls as the crop advances in 
age from about 1 :1 at four months to 1 :2 at tihe time of flowerijjg 
in the case of the stems only. The pentosan/lignin ratio falls 
much more rapidly in the case of the branches of tree green 
manures. The “decomposability” of green manures therefore 
decreases with age. Work at Peradeniya has shown that, under 
the climatic conditions obtaining at. this place, the optimum times 
for lopping Gliricidia and dadap branches are when thev are 
about three and five months old respectively. 
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THE DECOMPOSITION OF' GREEN MANURES 
IN THE SOIL 

Green Manuring Under Dry-land Conditions . — ^The import- 
ant factors connected with the decomposition of green manures 
in the soil are the physical state of the latter, climatic conditions, 
the soil micro-organic population, and the composition of the 
plant. Provided there is sufficient moisture in the soil, the 
decomposition of green manures will take place almost immedi- 
ately they are turned in. Work carried out both in Ceylon and , 
India indicated that the optimum soil moisture content for 
decomposition was three-eighths to one-half of the saturation 
moisture content of the soil. The actual amount will vary with 
the type of soil, but for a medium loam it was found to be some 
15 to 20 per cent of moisture on dry soil If there is 

insufficient soil moisture the material will remain undecomposed. 
This is what happens in arid districts and even in districts 
with a good rainfall if green manuring is carried out during 
periods of drought. The best time for turning in g-reen manures 
so as to effect speedy decomnosition is towards the end of the 
rains, when dry weather alternates with showers. This was 
clearly indicated from an investigation carried out to determine 
the losses of nitrogen from green manures through drving on the 
field The decomposition will be the more speedily effected 
the better aerated the soil is. This is directly due to the 
beneficial effect of aeration on the soil micro-organisms. 

Green manures offer an available source of energy for the 
activities of a great many micro-organisms in the soil responsible 
for the decomposition. Among the latter are fungi and bacteria. 
The presence of different micro-organisms will also influence the 
speed and nature of the decomposition. Fungi are believed to 
play an important part in the decomposition of the cellulose of 
plant material, the final decomposition products formed being 
humus, organic acids, and carbon dioxide. Bacteria are chiefly 
responsible for the decomposition of the organic nitrogenous 
material qf the tissue, nitrate nitrogen being the final product 
formed. Several species of bacteria help in the decomposition, 
sOtne functioning at one and sonie at another stage of the process. 
So far as is known amino-acids are first formed. The.se undergo 
reduction to ammonia which in turn is converted bv the soil 
carbon dioxide into ammonium carbonate. A bacterial species- 
Nitrosomonas converts tihe ammonium carbonate into nitrite, and 
this is rapidly changed by Nifrohacter, another species of 
bacteria, into nitrate.- 



The composition of the plant material plays an important 
part in the decomposition. Young plants decompose quicker 
than mature plants and plant residues since the first contain 
the more readily-decomposing constituents, namely, sugar, 
pentosans and proteins in large amounts, while older plants 
contain more of the decomposition-resiE*''ag lignins and cellu- 
loses. If the plant material is too mature as in the case of the 
thick branches of dadap, Gliricidia and even boga, its decomposi- 
tion in t^he soil will be very slow indeed. Further, not only will 
there not be any liberation of ammonia or nitrates in the soil as 
a result, such as occurs in the decomposition of leafy green 
manure material, but there may be an actual consumption by the 
soil micro-organisms of the inorganic nitrogen of the soil. It 
has been found that for the liberation of ammonia and nitrate 
from green material buried in the soil, its nitrogen content should 
not be less than two per cent. Most green manure 

materials have nitrogen contents considerably higher than this 
minimum; hence their incorporation in the soil should result in 
the liberation of large amounts of available nitrogen. The whole 
subject of the chemical and biological principles underlying the 
decomposition of green manures in soil has been ably dealt with 
by Waksman <22, si)^ •whose papers reference may be made 
for further details. 

The results of both laboratory and field experiments carried 
out in Ceylon on the decomposition of the more widely-used 
green manures have been detailed in several papers in The 
Tropical Agriculturist “), but it may be well to review 

briefly the general conclusions obtained. It has been shown 
that, ( 1 ) maximum nitrate accumulation or nitrification in the 
soil resulting from green manuring .takes place between the 
sixth and eighth week after the burial of the green material . The 
field experiments further demonstrate that nitrification takes 
place subsequent to this, but to a lesser extent, and that after 
the fifth or sixth month tihe direct effects of green manuring from 
the nitrogen standpoint are hardly appreciable. Figures I and 
TI will illustrate the above observations. Figure I shows the 
progress of the decomposition for some of the green manures in 
the laboratory experiments and Figure II the stages of the 
decomposition in the field. The curve for the nitrate content 
in the green-manured plots represents the averages for all the 
plots at the. different times of sampling. The green manures 
used in these experiments were Erythrina lithosperma (dadnp), 
Gliricidia maculata, Tephrosia purpurea (boga), Albizsia, Crota- 
laria anagyroides of the leguminous varieties and TetUonia diversi- 
foUa (wild sunflower) of the non-leguminous species. Cattle 
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manure and control plots were included in tihe series. The full 
data of the laboratory and field experiments are shown in tables 
III and IV respectively. 


Table III 

Green Manure Laboratory Experiment Results 


Treatment 

Mgm. nitrate nitrogen per 100 gm dry soil 

Maximum 
per cent, 
nitrified 

4/12/25 

18/12/25 4/1/26 

18/1 

1/2 

15/2 

Gliricidia 

•61 

IMl 

3-48 

7-82 

8*96 

2-20 

437 

Albizzia 


.48 

3*98 

566 

406 

5-28 

23-3 

Dadap 


2-28 

4*36 

9-60 

7-93 

5*99 

68 6 

Wild sunflower 


2-07 

5'44 

906 

9*12 

6*31 

67 2 

Crotalaria 


2-60 

5-54 

13'20 

12-40 

820 

77 7 

Tephrosia 


3-23 

5-09 

14-40 

14‘20 

8-19 

600 

Cattle manure 


1-54 

1-76 

2-48 

3-17 

2-22 

275 

Control 


•60 

rS8 

2-42 

2-40 

2.28 

tmmm 


From what has been stated above it is apparent that under 
estate conditions it will be preferable to green manure at shorter 
intervals, e.g. at least twice a year and in smaller quantities than 
at longer intervals and with larger amounts of green material; 
(2) the amounts of nitrate present in the soil at any particular 
time in the green manure plots are dependent on the rainfall dur- 
ing the previous fortnight. As the rainfall increases the nitrate 
contents falls and vice versa. This is clearly seen in Figure 11, 
The low nitrate content is probably due to (1) the washing 
away of the nitrate to the lower layers of soil, (2) excessive 
moisture which is detrimental to bacterial action. The tempera- 
ture curve is noted to follow the nitrate curve ; (3) the maximum 
nitrification percentages vary from 27-5 for cattle manure to 
77-7 for Crotalaria in the laboratory experiment and from 40-2 
for Tephrosia to 126-4 for dadap in the field experiment. 
The nitrification percentages are higher in all cases in the 
latter than in the former. This is probably due to the 
mineralisation of part of the organic matter of the soil, and 
the latter is certainly the cause of the high results obtained for 
dadap and wild sunflower in the field experiment. The great 
variatio.n in the results is to be attributed to the variation in the 
compoisition and nature of the green materials used in the experi- 
ments; (4) the use of non-leguminous leafy material, e.g. wild 
sunflower, resulted in as great an accumulation of nitrate in the 
soil as when leguminous crops were used. The advantage of 
using such material for green manuring provided it is not grown 
on the field which! is to be manured and provided it is cut before 
the flowering stage, is thus apparent; (5) the cattle manure plots 
show hardly any increase of nitrate over the controls. This is 
due to the low nitrogen content of the sample. 
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previous fortnight (®C) — — ; — — 24'8 25 4 26'S 26 2 27*7 29 9 29*1 29 6 28*3 
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The addition of iime hastens tihe decomposition of green 
manures, as in the case of organic manures ^ • 

Experiments carried out at Peradeniya on the effect of 
desiccation on the nitrification of the leaves and tender stems of 
leguminous plants indicate that drying delays as well as 
hinders nitrification. A later investigation showed that dry 
weather alone does not encourage decomposition of green manure 
materials . Other investigators too arrived at the above 
conclusions The delay in decomposition is attributed 

to the conversion of soluble henii-celluloses into less soluble forms 
as a result of the drying. From the above it will be realised how 
important it is that leafy material should be buried green and not 
dry in order to secure speedy decomposition. 

In connection with the decomposition of green manures 
under arable conditions, it may be stated that experiments at 
Peradeniya have indicated that the effect of green manures here 
is to make the soil somewhat less acid than what it originally 
was^^'. Work in other countries has .shown that green manures 
do not materially, if at ail, increase soil acidity in the field 

Green Manurm^ Under Anaerobic (Paddy-land) Conditions. 
In a paper such as this which deals with the general principles 
of green manuring in relation to all crops, reference should be 
made to investigational work carried out in Ceylon on green 
manuring under anaerobic (paddy-land) conditions. The practi- 
cal aspect of this will be dealt with separately in the chapter on 
paddy and hence only the scientific aspect of green manuring 
under these conditions will be di.scus.sed in this chapter. The 
decomposition of green manures under anaerobic conditions such 
as obtain in swampy paddy land is brought about by soil micro- 
organisms. Harrison ancl Aiyer showed that the gaseous 
products formed as a result of the decomposition of green 
manures under anaerobic conditions are carbon dioxide, hydro- 
gen, marsh gas, and a small proportion of nitrogen. The main 
constituents of paddy .soil gases are marsh gas and nitrogen. 
The former is oxidised to carbon dioxide by bacteria contained 
in the organized algal film on the soil surface. The carbon 
dioxide is in its turn decomposed with the evolution of oxygen, 
which becomes available for tihe aeration of the roots. The 
absence of carbon dioxide and hydrogen from paddy soil gases 
is attributed by Harrison to the reduction of the carbon dioxide 
by hydrogen as a result of a subsidiary bacterial action. 
Harrison and Aiyer attribute the efficiency of green manures 
upon paddy mainly to their indirect ac‘;ion on the soil by increas- 
ing root aeration, and not to the nitrogen contained in them, 
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which tihey consider is liberated to a great extent as free nitrogen. 
The chief point of difference between the decomposition of green 
manures under dry land and wet land conditions, is that in the 
latter case ammonia and not nitrate is the nitrogenous end- 
product. Most previous workers had shown that the rice 
plant took its nitrogen in the form of ammonia and henice the 
value of green manuring became apparent. A detailed investi- 
gation of the decomposition of green manures under these 
conditions in order to determine how green manuring of paddy 
could most effectively be carried but '2®', has shown that as a 
result of incorporating green manures in paddy soils at tihe time 
of puddling, i.e., laie, large quantities of ammonia are made 
available to the soil at all stages of the decomposition process 
and whidh coincide with the period of crop growth. Maximum 



.Figure III. Showing the decomposition of green manures applied 
late under anaerobic conditions in the laboratory. 
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TiTne xr\ uie«ks. 

Figrure IV. Showing- the decomposition of g-r^en manures applied early 
under anaerobic conditions in the laboratory. 
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Time xr\ weeka« 

igure V. Showing the decomposition of green manures under anaerobic conditions in the field. 
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ammonification is obtained in about four weeks from the time of 
puddling. By early green manuring, i.e., ploughing in the green 
manures when fhe soil is semi-dry, large quantities of nitrates 
are formed. On the subsequent flooding and puddling of the 
soil these are lost as free nitrogen, leached in the drainage water, 
or reduced to nitrites which are injurious to paddy seedlings if 
present in excess. The amounts of ammonia found in early 
green-manured soils are very much less than those found in late 
green-manured soils. By the late green manuring of paddy soils 
tiheir nitrogen contents can be maintained or even increased. 
Early green manuring results in large losses of soil nitrogen. 
No nitrates are found in paddy soils after they have been pudd- 
led, any nitrates present or added before puddling being 
denitrified or converted into nitrites. Large increases in crop 
yields of both grain and straw have been obtained through the 
late green manuring of paddy under anaerobic conditions 
Green manures can tiherefore be of direct manurial value to a 
crop like paddy if they are incorporated into the soil at the proper 
time. 

Figures III, IV, and V' will illustrate graphically the cbnclu- 
sions referred to in the above paragraphs. 

CONSIDERATIONS ON GREEN MANURING PROBLEMS 

(1) . On what soils should green manures he grown and under 
what climatic conditions ? — Provided there is sufficient rainfall, 
green manures can be grown on any type of soil. Poor sandy 
soils in particular will benefit most by green manuring, as tiheir 
humus and nitrogen contents and water-holding capacities will 
eventually be increased by the practice. 

It has already been stated that where the annual precipita- 
tion is less than twenty inches, green manuring is not practicable; 
but very few parts of Ceylon are as dry as this, and most districts 
get the benefit of at least one monsoon.' It is only in certain 
parts of the Northern and North-Central Provinces that green 
manuring would appear to be impracticable. In the Puttalam 
and Chilaw districts the soils are of a light sandy type, the rainfall 
on the whole is low, and long periods of drought occur. The 
question then arises whether green manuring can successfully be 
^practised under these conditions. It is possible to do so, but 
i under such conditions a quick-growing annual leguminous crop 
; should be grown. It should be cut and left as a mulch during the 
i drought and ploughed in during the next rainy season, a second 
crop being planted at the same time; or, where possible, the green 
manure .should be forked in early enough for decomposition to 
set in before the rains cease. In districts with adequate rainfall 
green manuring will offer all the advantages already referred to. 
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(2) . The optimum time for cutting and the best method of 
treatment of green manures. — Green manures should be cut at a 
stage when (1) they produce the maximum quantity of easily- 
decomposable green material, (2) climatic considerations demand 
that they sihould not compete with the main crop for tihe moisture 
in the soil. On tihe first point it has already been stated that in 
general the optimum time for cutting green manures for forking 
into the soil is just about tihe time of flowering. This applies to 
the bush and cover types in particular. The tree types are best 
lopped when the branches are from three to four months old. 

The loppings or cuttings of all green manures, particularly 
in drier districts, should be ploughed in towards the end of the 
rains when showers alternate with dry weather. If ploughing is 
not possible the green material should be left as a mulch on the 
surface. In this case a certain amount of the carbon and nitrogen 
of the green material will be lost, as was found at Peradeniya*'*^" 
but as in these dry districts moisture is the limiting factor 
of crop growth, the mulch will serve as a useful means of con- 
serving soil moisture. It is preferable, however, to turn in the 
cuttings about three to four weeks before the drought sets in, as 
by that time a certain amount of decomposition will have taken 
place and the decomposed material will have been able to retain 
some moisture for the subsequent use of the crop. In wet dis- 
tricts or in districts with an evenly distributed rainfall it is prefer- 
able that green manures should be turned into tihe soil immedi- 
ately. The reason for this is that the drying of green manures 
delays as well as hinders nitrification, and loppings left on the 
surface are completely dried in a short time if dry weather 
prevails. If dry weatiher should alternate with wet weather then 
large losses of nitrogen and organic matter may result 
Thus losses of over 43 per cent of the nitrogen of Gliricidia and 
37 per cent of dadap leaves were found at Peradeniya, when 
alternate dry and wet weather occurred. When dry weatiher 
alone prevailed, decomposition of the leafy materials did not take 
place and no losses of nitrogen consequently occurred. The 
loss of nitrogen is also effected by the nature of the plant material 
and this is greater in the case of more easily-decomposed leaves 
such as Gliricidia than tea and Grevillea leaves. The forking in of 
green manures in the fresh state is therefore advocated w^henever 
possible. On no condition should green manures be cut and 
forked into the soil during a drought, even at the beginning of it. 
This applies particularly to light sandy soils in dry districts where 
green manures are ploughed in. It may be necessary in some 
instances to compact the soil after green manuring in order to 
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minimise losses of soil moisture and to establish capillarity in the 
soil. The loppings of tree and busih green manures should not 
be allowed to become too woody. If in this conditoin, they 
should not be ploughed into the soil. 

(8) . How can a good growth of green manures be obtained 
on poor soils ? — It may be found difficult to establish green 
manures for the first time both on rnedium and on poor soils. In 
this case the following methods may be tried: 


(i) Manuring the crop . — The green manure should be given 
a start by applying cattle manure to the seed bed. If this is not 
available, some nitrogenous manure, e.g., a mixture of nitrate 
of soda and blood meal incorporated with twice its weight of soil 
sihould be supplied at the rate of a handful or two per hole. 
Leguminous crops will be benefited by the presence of nitrogen 
in the early stages of their growth till the formation of nodules 
has taken place. Potash and phosphoric acid should also be 
applied as the green manures have to compete with the main 
crops for these fertilising constituents. As a result of manuring, 
the nodule bacteria are reported to become more active and able 
to enter the plants readily, and nodule formation is increased-'**. 
The root growth of leguminous plants in general is stimulated 
by manuring with phosphatic acid. 


(ii) ^ Inoculation. Leguminous crops at times do not come 
up well in new areas. This is because the soil does not contain 
the specific type of bacteria needed by the particular legume for 
the formation of the root nodules. In this case inoculation of 
the soil or of the seed becomes necessary . There are three 
methods of soil inoculation, of which the soil method is alone 
suitable under Ceylon conditions at the present time. It con- 
sists ot broadcasting over the area to be planted 300-400 lb of 
soil per acre which has been taken from, an area on which ‘the 
SSess establish, has been grown with 


, practical points on green manuring . — As reg-ards 

the period of retention of green manures it may be stated that 

for^mcST allowed to grow 

moi;e than two or three years without being ploughed in 

The reasons for this are that the soils on which these covfrs grow 
(Ij need periodical cultivation and aeration, (2) get “sick” 
as the result of growing one particular crop. For the latter 
reason it is advisable to have a rotation of green manure 
crops. Bush green manures depending on the particular 
species will need replanting once in two to four years. Tree 
green manures can be left to grow for several years, but thev 
should be rooted out if attacked by disease. ^ 
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Cover crops should be ploughed under in alternate rows 
acr'oss the slope of the land once every year or so. Where the 
green manure crop is a heavy one, it should be cut up with a 
disc-harrow/or rolled before ploughing in. Bush green manures 
should preferably be planted in contour belts. When planting 
out green manures for the first time a heavier seed rate than is 
normally required, especially if seed is plentiful and compa- 
ratively dheap, is recommended. By this means a cover will be 
more quickly established and weeds more effectively suppressed. 
Generally speaking it is preferable to plant green manure seed 
in rows. A mixture of seed generally gives better results than 
seed of one variety. The seed bed should receive careful 
preparation. Planting should be carried out at the beginning of 
tihe rains and weeding should be done in the early stages in order 
to give the green manures a start. 

When using a green manure as the main source of nitrogen, 
the inclusion of an organic manure such as groundnut cake or 
blood meal in the artificial mixture is not recommended; but the 
application of a small quantity of a concentrated nitrogenous 
fertiliser such as cyanamide along with the green manure is 
advised. The reason for this is that as tihe carbon/ nitrogen 
ratio of the soil has been found to remain constant at about 10 
to 1 and as green manures have a much higher carbon/ 
nitrogen ratio, some concentrated nitrogenous fertiliser would 
appear necessary if a permanent improvement in the nitrogen 
content of the soil is to be effected. Further, only about half 
the nitrogen contained in green manures is available in a short 
time. It is also advisable to plough in some cattle manure along 
with the green manure as the large number of bacteria present 
in the former will hasten the decomposition of the latter. 

(5). Some limiting factors in green manuring . — As with all 
other farm practices, green manuring has its limitations, and 
these are governed by crop and climatic conditions, cost of seed 
and of application, insect pests and fungus diseases of both the 
green manure crop and the main crop, and inadequate monetary 
returns W. Climatic conditions essential for green manuring 
have already been dealt with. As regards crop conditions it is 
known that some green manures will not grow under the heavy 
shade of the main crop, sudh as rubber, others in the open, as 
in . young clearings. Again, certain green manures of the tree 
type will be unsuitable for young plantations. Others again have 
a climbing tendency and, therefore, should not generally be 
grown in new plantations, or if they are, they should be kept 
away from the young plants. In Ceylon, suitable green manures 
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for all crops under all conditions are available and there is n'o crop 
which will not benefit by green manuring, judiciously carried out. 
The cost of seed is a factor of importance at the start. Once 
green manuring has been adopted, however, this difficulty may be 
overcome as seed becomes available. The initial expenditure 
On green manuring may be fairly higfh, but this will more than 
be compensated for by a saving on the fertilisers purchased. 
Seed of all kinds can be obtained comparatively easily and 
cheaply in Ceylon. Thougth the cost of application, in which is 
included the cost of cutting and forking in, if the latter is carried 
out, will be found to vary in the different districts, it is not 
proihibitive. 

The question of fungus diseases and insect pests both of 
the green manure crop and of the main crop in which they are 
grown in Ceylon will be dealt with in separate chapters. 

Green manuring will not be an economic proposition if 
adequate monetary returns are not secured. The nett result 
should not be measured by tihe returns of produce obtained after 
one or two years, because the residual and cumulative effects of 
green manuring are considerable, and apart from directly bene- 
fiting the crop, soil conditions will also be greatly improved. As 
far as tihe main Ceylon crops are concerned, the satisfactory 
returns obtained by tihe judicious use of green manures in tea, 
cocoa, and paddy cultivation are recognised. Evidence to prove 
that green manuring benefits rubber and coconuts is also being 
obtained, and the practice with reference to these crops will be 
considered in detail in the chapters to follow. 

(6) . Green manuring practices on Ceylon estates, and sugges- 
tions for their improvement leherc desirable. — It may be well 
briefly to outline some of the practices followed by estates, and 
to indicate in which ways, if any, they play advantageously be 
modified. Tree green manures, e.g., dadap and Gliricidia, are 
lopped on nearly all estates from once to tw'o or three times a 
year, and even more often. More frequent lopping is certainly 
preferable for the reasons that firstly a greater amount of easily 
decomposable green material and much less decomposable woody 
material is obtained and secondly, as tihe direct effects of green 
manures do not last for more than five or six months under 
Ceylon conditions, a continuous supply of nitrate nitrogen will 
be available to the plant if lopping is frequently carried out. . On 
one estate as many as six loppings are done, the method adop‘^ed 
being to slash the green manure trees across as is now done to 
tea in the low-country. The loppings are left as a mulch on the 
surface either across tihe slope of the land or down the rows 
of the crop. Some estates envelope-fork all loppings into the 
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soil each time the trees are lopped either in every row or in 
alternate rbws. Others fork in the loppings from certain cuttings 
only, e.g., along with artificial manures; at otiher times the 
loppings are left as a surface mulch. Others again fork in the 
leaves and mbre tender branches only, the more woody branches 
being used either for supplying vacancies or as firewood. Many 
estates use the tender leaves and stems for filling into supply 
holes. The loppings are either cut into small. pieces or left as 
they are; or again, they are buried in deep trenches or holes 
between the rows of the main crop. Whenever this is done 
a layer of soil should be placed over a layer of the green material. 
The practice of burying in trenches is not one to be generally 
recommended, as it is likely that only the trees or bushes immedi- 
ately adjacent to the trenches would profit most by it. Loppings 
may however be buried in large shallow trenches between the 
rows of the main crop as in the case of coconuts. The practice 
of forking in the loppings above each bush has distinct merits. 
Some estates plant out green manures on the manured areas 
between the rows of the main crop, e.g., coconuts. This is a 
mistake, for as pointed out already, if a leguminous crop is given 
a source of available nitrogen it will make no effort to obtain the 
nitrogen it requires for its use from the air. Further, the green 
manure crop will even temporarily compete with the main crop 
for some of the other available fertilising constituents contained 
in the manure mixture applied. Cireerf manures should in these 
cases be grown in the unmanured areas. 

Whenever it is possible and economical for green material 
to be turned into the .soil, especially in districts with adequate 
rainfall where dry weather alternates with rain, this .should be 
done. The woody portions of the loppings should not be forked 
in, but preferably left on the surface of the soil across the slope 
of the land, used for fiJling in vacancies or where either of the.se 
practices is not convenient or advisable, burnt and the ashes 
forked in. The reasons for not burying the woody loppings are 
that they take a very long time to decompose in the soil owing to 
their high lignin and low pentosan contents; .secondly that they 
contain only very small amounts of nitrogen, so that in the 
process of decomposition the bacteria responsible for bringing it 
about will utilise some of the available soil nitrogen required bv 
the crop and thus cause a temporary setback to the latter; and 
finally because of the danger of pests and diseases. If the green 
material is not turned in, a large percentage of the nitrogen and 
organic matter it contains may be lost The best practice 

would be to fork in the leaves and tender stems either along with 
artificial manures or alone during periods of lig*ht rainfall. The 
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loppings cut at the beginning of a period of drougfht may be left 
on the surface as a mulch, especially in dry districts, and the 
leafy material later forked in, if necessary. It need hardly be 
stated that tree green manures s^hould not be left unlopped and 
the more frequent the loppings the better. Big trees like 
Grevillea and Albizzia are generally not lopped, the natural leaf 
fall affording sufficient organic material for forking in. 

Bush green ' manures as boga and Croialaria .should be 
treated in the same way as the tree types. 

The practices governing the use of cover crops vary a great 
deal and more experience with these needs to be obtained. Some 
estates leave the cover untouched for two years or more, except 
perhaps when manures are being supplied; others envelope-fork 
the covers perodically depending on the growth and nature of 
the cover. In some cases the cover is cut and artificial fertilisers 
may or may not be added at the time of forking in. In other 
cases the cover crbp is cut and buried in trenches. Others again 
cut and envelope-fork in the green manure in alternate lines. 
The best practice would be to fork in alternate contour bands 
of the cover crop every year. This may not be convenient in 
the case of all crops, but it can always be adopted in some mbdi- 
fied form. By so doing the cover acts as an effective soil 
conserver and also adds to its fertility. 

SUMMARY 

In the preceding pages an account has been given bf the 
necessity for, the importance of, 'and the advantages of green 
manuring in tropical countries generally and in Ceylon in parti- 
cular. It has been indicated that by the judicious use of green 
manures, which term includes cover crops, the nitrogen and 
carbon contents of the .soil can be maintained, its physical con- 
dition improved, its moisture-retaining capacity enhanced and 
erosion effectively prevented. The analytical composition of 
certain plants, leguminous as well as non-leguminous, used in 
Ceylon for green manuring is tabulated and compared, and the 
conditions under which either class may be used as green manures 
explained- The results of investigations on the variation of 
composition with age are also briefly summarised. .The 
principles underlying the decomposition of green manures in 
soils under both aerobic and anaer’obic conditions are then dis- 
cussed, and the results of experimental work on the subject in 
Ceylon are butlined. The chapter concludes with di.scussiorls 
on certain practical green manuring problems, viz., soil and 
climatic conditions suitable for the growth of green manures, the 



31 


optimum time for cutting and forking in green manures, measures 
to be adopted for securing good growth of green manures, some 
of the limitations of green manuring, and green manuring 
practices on Ceylon estates and the respects, if any, in which 
they may be advantageously modified. 
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BIOLOGICAL CONTROL 

I. INSECT PESTS 

B 10L0(UCAL control, in the strict meaning" of the term, embraces 
all ag^encies of a biological nature that exercise a restraining 
or controlling influence upon the multiplication of olhet forms 
of life. It represents, therefore, the sum-total of the activitties 
of bacterial, fungal, and other diseases ; of insectivorous birds and 
mammals; and of parasites and predators. In so far as the present article 
is concerncxl, reference is confined to the practical utilization 'of varioU'S 
species of benefic'ial insects, since it is in this connection that the greatest 
successes have been achieved. 

The control of insect jtests bv biological methods has made rapid 
advances during recent years and there is now a bulky and increasing 
literature on llie subject. It will be ('onvenient to discuss these methods 
firstly with reference to the introduction of spec ific parasites, or predators, 
into countries where they did not previously exist : and secondly with regard 
to the utilisation of indigenous parasites. 

ParitsHc I fit nnl actions , — Tp to the present biological control has yielded 
the most satisfactory results in erases where injurious insects have become 
established in lands they did not pn'viously inhabit, and have there deve- 
loped into serious pc’sts. In ('ases of this kind the noxious species have 
been free from the attacks of these parasites which restntin them in their 
lands of origin. Hiologic'al control therefore, aims at restoring a condi- 
tion of natural equilibrium by the int roduc'tioa of the missing parasite 
factor. It has to be remembenal that introduced pests include some of 
the worst of the world’s inst‘ct enemies of fotid suppru‘s. fhe more trade 
is fostered between one c'ountry Jind another the greater are the chances 
of the spread of pests into fri‘sh territories. Quarantine m(‘asures serve 
to delay and restrain such transfers taking place but sooner oV later, 
one or other pest manages to run the gaunt IcM and establish itself in lands 
thus protected. Artificial measure's of control have, in many c'ases proved 
impracticable and their application has involved expenditure of large sums 
of money to no rc*al advantage*. Biological cxintrol has consequently been 
resorted to as a sounder and, in the end, a less expensive measure, livery 
year brings frt'sh records of promising results ac'hicved by its application, 
but it cannot be legarded as a universal panacea as the misinformed are 
tcx> prone to view it. Each c*ase rc*c(uirt*s the experience of skilled entomo- 
logists and lias to be* exhaustively considered on its mc'rits. Biological 
control has had its failures and it cannot be assumed, as the growers did, 
at one time, in California, that all that is required is to obtain the natural 
parasites of a given pest and subjugation of the latter will follow. 

Insular Conditions . — Up to the p:*esc‘nt time* some of the most siu'cessful 
and complete examples of the; biological method of pest control have come 
about when parasite introductions have taken place under insiilar condi- 
tions. There is the cdassical case* of the Hawaiian Islands where biological 
methods have proved so successful that insecticides rarely form part of 
any control measure. Practically all the major pests of sugar-cane have 
been subjugated in this way. These include the cane leaf-hopper (Perkin- 
siella s'accharicida), the Lamellicorn beetle (Anomala orventalis) and the cane 
borer weevil (Rhabdocnemis ohscura), 

* By A. D. Imms, D.Sc., F.R.S., Rothamsted Experiment Station, Harpenden, 
in Tropical Agriculture Vol. VIII. No. 4, 1931. 
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In the last-mentioned example tthe control in certain localities is less 
complete and search for further parasites is being undertaken. To this 
list we have to add the successful control of the cottony cushion scale 
{leery a purchasi) the avocado mealy-bug {Pseuddcocciis nipae) the cottony 
mealy bug {Pseudococcus fdamentosus) and army wornr^s. This is a most en- 
couraging record yet it by no means includes all the successes achieved. 
Of the failures probably the most significant is in connection with the 
Mediterranean fruit fly : yet, in this case it is more properly regarded as a 
partial success than a real failure. 

In Mauritius we find that the biological ('ontrol of sugar-cane pests has 
also come to the fore. Among the most destructive enemies are larvae 
ol several species of Lamellicorn beetles. One of these, Orycies tarandus, 
is indigenous to the Island and is now largely kept under control by the 
solitary wasp Scolia oryciophaga which was introduced from Madagascar 
in 1917. With another species, Phyfalus smithi, which got accicferttally 
introduced from Barbados less complete control has been attained. TJie 
chief insect enemy ot this beetle in Barbados is the. solitary wasp Tiphia 
pafalella. In 1914 the wasp was imported into Mauritius where it has 
since become established. Although the Phyfalus has not so far been 
checked to the degree hoped for the Tiphia occasions considerable mortality. 
Ihere is reason to believe that this parasite has not yet attained its full 
biological ascendancy, and (that it will gradually exercise more complete 
Control in future years. In the meantime, however, other methods of 
repression are still necessitated. 

In New Zealand biological methods have resulted in a satisfactory 
control being achieved over the woolly aphis by the introduction of the 
Chalcid Aphelinus mail from the United Slates in 1921. The heavy 
expenses, entailed by repeated spraying of the orchards against this pest, 
has been very much reduced in consequence, with a resulting wider margin 
of profit in the pockets of the growers. Control of the blue gum scale 
(Eriococcus coriaceus) by the introduction of the ladybird Rhizohius vefitra- 
Us from^ Australia, has been a compU'te success and the future control of 
the Oak Scale by biological means is stated to be well on the way towards 
being achieved. At the present tim^ biological control is being applied 
with reference to a number of other pests which have found their way into 
New Zealand. In some cases the imported parasites have already become 
established, and the next few years should yield important results 
relative to the progress of these experiments. 

The most recent example of the success of biological method comes from 
Fiji. The event has been celebrated by the appearance of a sumptuous 
monograph in 1930, wherein the whole campaign is recorded in detail. 
It is concerned with the repression of the coconut moth Levuana iridescens 
whose larvae, by destroying the palm foliage, threatened the copra 
industry of the islands with disaster. Since the Levuana proved to be 
free from natural parasites this fact suggested that its original home mav 
be in some land other than Fiji. Search among the Pacific islands fail 
to reveal the incidence of this moth in any other localitv so all hope of 
discovering its specific parasites had to be abandoned. Recourse, therefore, 
was made to allied coconut pests and the species, Artona cfatoxantha, was 
found to be subject to parasitism in Malaysia. On account of the close 
affinities of the two moths in question it appeared probable that Artona 
parasite would find in the Levtiama an acceptable host. The campaign 
hinged on this possibility and after considerable difficulties the Tachinid 
parasite Ptychomyia mmota was introduced from Malaysia, into Fiji. 
The success of the experiment was remarkable : six months after its intro- 
duction the Tachinid fly had spread throughout the area of Fiji affected 
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by ;the Levuana, More than three years have now elapsed and the pest 
has remained under control, while the copra industry has undergone 
revival. 

Thie successes just recounted appear to be largely due to a combina- 
tion of favourable circumstances that feature more particularly in many, 
although by no means all, islandic areas. Under such conditions the 
native fauna is generally of a peculiar and restricted kind which has 
evolved as the result of long isolation, 'fhe indigenous parasite element 
m such faunas is often comparatively poorly developed and consequently 
introduced parasites meet wdth comparatively few enemies. In other w^ords, 
they are able to establish themsdlves readily owing to the absence of any 
severe competition of a biological character. Furthermore, such islands have 
a warm equable climate which allow\s of the multiplication of parasites to 
go on unchecked by seasonal factors. Also, it has to be remembered that 
the area to be covered by introduced parasites is more or less circumscribed, 
particularly so in the smaller islands. 

Continental Conditions. — Up to the present the most maiked successes 
obtained on continental areas are with reference to more or less restricted 
territories, enjoying a warm and tolerably equable climate, and where the 
affected crops are not widespread. 'Fhe early successes attending the 
importation of I'cdalia cardinalis which preys upon the cottony cushion 
scale (/cervu purchasi) of ('itrus fruits are well knowui. I'his predator has 
subjugated its host in almost every (ountrv w^here it has been introduced. 
Local successes of this kind have been aihieved in California, Florida, 
South Africa, I Portugal, .Syria, Fgypt and the .South* of Franc'e. In 
Califorjiia, also, the introduction of th(‘ beetle ('rypiolacnuis nionirotizieri 
from Australia for purpcjses of controllifig the cilrophilous mealy bug 
(Pseudococcus f^ahani) has proved a far less expensive measure than 
spraying. Althoug'h the ('rypiolaenitis is unable to maintain itself from 

year to year, it can be indiu'ed to dominate the citrophilous mealy bug if it 
be continuously bred and liberated in large numbers. 1'here are now a 
number of k)cal establishments, or inseclaries, through the citrnis fruit 
area of Southern California that are given over to the propagation and 
distribution of the ('rypfolactnus. 'I'he latter is a most efficient predator 
and speedily cleans infested groves. On the other hand, the host mealy 
bug continues to extend its range, with the result that the breed- 
ing and liberation of the ('ryptolacnius has had to be exlen<led and intensi- 
fi€‘d. Believing that the efficiency of biological control would be 

strengthened if additional enemies, more especially internal Hymenopterous 
parasites, were av^ailable •efforts have been made to loc ate the country of 
origin of the pest. In 1916 and 1917 Clausen explored a number of 

countries in the Far Fast without success. Further search was also made 

by F. Silvestri, on behalf of the Californian growers, in the Orient without 
discovering the parasite. In 1927 the (dtrophilous mealy bug was found by 
Compere in Australia which appears to be its natural home. Here it w^as 
found to be kept larg-ely under control by natural enemies of various kinds 
and a number of the latter have now^ been shipped to California and are 
already safely colonised in some of the orchards. Thd next few’ years W’ill 
reveal the results of those experiments and whether the degree of subjuga- 
tion called for becomes achieved. There are other serious ("occid enemies of 
citrus fruits that have found their w^ay into California, and whose repres- 
sion forms part of an active programme of biological control today. Thus, 
the Chalcid Laptomastidia ahnonnis introduced originally from Sicily plays 
an appreciable part in the reduction of Pseiidococcus citri. A serious 
enemy in the form of the black scale (Saissetia oleae) is causing great 
trouble today, and its control bv biological means is one of the main 
projects of the Citrus Experiment Station at Riverside. Various introduced 
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enemies obtained in South Africa have brought about a certain measure 
of control, but energetic measures are in progress with a view to augment- 
ing their activities by the discovery of other parasites. The red scale 
{Chrys omphalus aurentii) and the purple scale [l.epidosaphes hcckii) like- 
wise have not so far been subjected to satisfactory biological control. 

Passing now from citrus pests, the w^oolly aphis of tlfc apple is one that 
troubles growers all over the wwld. Of recent years much attention has 
been devoted to the Chalcid parasite Apkelinus mali indigenous to North 
America. Reference has already been made to the successful intrtxluction 
of this parasite into New Zealand. Its importation an-d liberation has also 
taken place in various continental areas : in mfany European countries it 
has so far proved of comparatively little value. In parts of Italy, how- 
ever, it destroys its host at all seasons of the year and is proving an 
efficient parasite. In South America, especially in the Argentine, it has 
become particularly efficient, and is also giving promising results in parts 
of Australia. In South Africa it was at first a failure, but its re-intro- 
duction has been successful in certain localities. 

Mention must also be made of thie losses occasioned to the silk industry 
in Italy by the imported scale-insect Diaspis pcntafrona^ which destroyed 
the mulberry. In 1891 the pest assumed such serious proportions that 
the Italian Government passed a legislative measure compelling mulberry 
cultivators to make slrenuous efforts to cope wdth it. No satisfactory 
control was obtained, however, until the Ch'alc'id parasite (Prospaltella 
Uerlesei was introduced and became established. Extensive and wide- 
spread liberations of this insect have since led to the subjugation of th(‘ 
Diaspis over a large part of Italy. 

In Canada the enormous damage entailed by the lujropean larch saw-fly 
(Lygaeonematus erichsoni) to forests led to the introduction during 1912-18 
of its Ichneumon parasite Mesoleius tenthrendinis from England. This 
parasite has steadily increased in efficiency and in 1927 was found in some 
localities to be destroying as much as 88 per cent of its hosts. It is now 
well established locally in South Manitoba where there appears to be no 
doubt that it has greatly reduced the prevalence of the saw-flv and its 
distribution among the forests of Eastern Canada is now being undertaken. 

The successful introduction of the larch saw-fly parasite is now^ of 
especial interest and importance for the reason that the insect is subjected 
to the extremely cold winter conditions. For many years strenuous efforts 
have been made to control the gypsy and brown-tail moths in North America 
by biological means. Enormous numbers of parasites have been bred (Hit 
and liberated and, in so far as the browui-tail moth is concerned, 
there is every indication that a tolerably successful degree of ('ontrol has 
supervened. In 1924 the gypsy mpth infestation reached its lowest level 
for twenty years and, in this connection, it is notew^orthy that in the pre- 
vious year the average collective parasiticisnu attained its greatest efficiency. 
Since then parasiticism has declined and a recrudescence of outbreak of 
the moth occurred. The whole p’-oblem is complicated by many factors 
including climatic variations, wait disease, reduction in plant ng of favoured 
hosts, arsenical spraying and the wholesale destruction of the egg-masses. 
It is therefore difficult to evaluate the amount of influence that parasitiza- 
tion exercises. The special parasite laboratory at Melrose Highlands in 
the meantime continues its work of the mass breeding and liberation of 
beneficial insects. More recently a number of other immigrant insects 
have attained a widespread range in the United States and their control 
by biological means is under weigh at the present time. Among these 
pests the alfalfa weevil (Hypera vanahilis), the European corn borer 
(Pyrausta nuhilalis\ the Japanese beetle (Poppilta japonica) and th^ ptiental 
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pleach moth [Laspeyresia rnolesta) are especially noteworthy. The alfalfa 
weevil was first reported in America in 1904, while the other pests men- 
tioned are more recent immigrants. In the attempts to control these pests 
certain species of introduced parasites have become established, but the 
final outcome o/f the experimpnls can only be revealed in years to come. 
With the corn borer, for example, the greatest chances of success appear 
to be dependent upon the introduction of a whole range of parasite species, 
some being adapted to restrain their host in one part of its zone, and 
others in a different part. It seems unlikely that any one parasite, or 
group of parasites, will prove equally effective in relation to an insect 
which has already invaded over 100,000 square miles of territory, where 
there are notable climatic variations. 

U tilization of Indif^ctious Parasites, — Suggestions have been frequently 
made, and actual attempts carried out, with a view to making use of indi- 
genous parasites of native pests as agents in the c'ontrol of the latter. It 
needs to be recollected that the subject involves somewhat different prin- 
ciples from those conterned with parasite introductions. In the latter case 
the building up of a condition of natural equilibrium by supplying the 
missing* parasite element is aimed at. The utilization of indigenous para- 
sites is largely t'oncerned with efforts to modify a condition of equilibrium 
already higdily adjusted. fhe operations consist either of conserving or 
increasing the numbers of a parasite or predator in a given area, with 
the ob)ect of obtaining a higher deg*ree of control over an individual 
species of pest, or of attempting to ('olonise such parasites in a part of 
the country where they are sc'arce or wanting. 

Conscrvaiioji of Parasites, — The principle involved consi.sts of cither 
altering the host parasites ratio by the adoption of methods which allow 
of more hosts than parasites being destroyed; or, of the abandonment of 
measures tending to reduce the existing parasite population. Various 
attempts have been made or advocated in Europe towards these ends but 
no clearly proved success has been reported. Such methods are only 
likely to be suc('essful w’hen carried out by g*eneral agreement* among 
cultivators over a wide area ; on a small scale only a fraction of the insect 
population would be affected and no appreciable result likely to supervene. 
In recent years the method has been put into efiect in Louisiana where 
the practice of buring the sugar-cane trash is (daimed to be an ineffective 
measure for decreasing infection by the moth-borer Diatraea saccharalis. 
The trash, it appears, affords shelter to largt‘ numbers of hibernating 
parasites and, following this contention, it was left unburned at the sugar 
experiment station farm ’near Xew Orleans for a period of years, while 
the State planters as a wdiole burned their trash. During the years 1915 
to 1921 it is stated that the percentage losses due to Diatraea 
were less by three per cent, to 17 per cent, over fields wdiere the trash 
was left unburned. 

Direct inenease of a Parasite Population, — It has been contended that 
the alteration of the host-parasite ratio in specific cases by the artificial 
quantitative breeding of suitable parasites is a practical possibility. A 
species of parasite where behaviour lends itself favourably to the appli- 
cation of the method is the Chalcid T rich o gramma minitum. At the 
present day attention is being concentrated on this species in various parts 
of the world as a means of controlling: the codling moth {Cydia pomonella)^ 
the sugar-cane borer (Diatraea saccharalis) and other moth pests. The 
Trichogramma is a very widely spread parasite of the eggs of such species : 
many generations a year can be reared in captivity on suitable hosts, 
and it is claimed that up to one million per day can be bred w ith com- 
paratively simple standardized technique. Early in the season this parasite 
is comparatively scarce, while its spread is very slow owing to its limited 
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powers of distribution, but it is maintained that if an intensive infestation 
can be induced at the rig^ht time, potential outbreaks of certain moth pests 
might be largely counteracted by the wholesale destruction of their eggs 
by this means. In a recent issue of The^ Tropical Agriculture (Vol. VII, pp. 
292-295) R. W, E. Tucker has given an account of his experiments in 
controlling Diatraea sacchuralis in Barbados by nvass liberations of 
Trichogramma, The results so far obtained promise to give satisfactory 
control of the pest in question. In the meantime good work along similar 
lines is being carried out against the same pest in Louisiana ; against the 
codling moth in California; and also against the oriental peach moth 
elsewhere. 

Transference of Parasites to Ne^v Areas, — Theoretically this method 
appears to be a feasible one if the absence of a given parasite in a 
specific area is attributable to causes other than those of a climatic nature. 
As long ago as about 1872 experiments ol this nature were stated to 
have yielded beneficial results, but it is not possible to discover whether 
such effects wxre permanent or not. Quite recently E. H. Hazlehoff has 
claimed to have achieved promising biological control of the sugar-cane 
aphid {Oregma lanigcra) in Java by transfering its native parasite (Encarsia 
flavoscuieilum) from established cane fu'lds into newly-planted areas. 
Owing to the practice of crop rotation, it appears that the aphid estab- 
lishes itself more readily than the parasite in new cane fields, but the 
parasite wdien artificially introduced readil}* adapts itself and holds its 
host in check. 

L. O. Howard in his History of Applied EnUnnology (1930) instances 
two very recent experiments of a similar nature. In one case, an experi- 
ntental reafforestation area in Nebraska was suffering severe losses of its 
young coniferous trees from larvae of the moth Rhyacionia frustrana. 
The transfer of colonies of an Ichneumon parasite from Virginia, and 
their liberation in Nebraska, hxl to an extraordinary change in the situa- 
tion. In areas where the parasites w^ere liberated as much as 80 per cent, 
of the hosts were attacked by them,, and the percentage of affected trees 
declined by 60 per cent. In the summer of 1929 therq was definite promise 
that the parasite would be the solution* of a very difficult problem. The 
other ca.se instanced concerns sugar-cane pests in the Island of Negros 
(Philippine s)y wffiere W. Dwight Pierce, by redistribution of certain of the 
indigenous parasite among areas wffiere they were scarce, is stated to 
have secured a greatly increased destruction of their hosts in such areas. 
An official report on this work has yet to be published and its appearance 
will be awaited with considerable interest. 

The Outlook for Biological Control, — Biological control aims at 
bringing about a, permanent measure of pest repression. In the most 
successful cases it may render the application of artificial measures no 
longer necessary, while in others it may serve to supplement insecticidal 
or other treatn^ent. It is only in comparatively rare instances, and in a 
very favourable environment, that almost complete suppression of a pest 
results, while in many cases a successful outcome is regarded as having 
been achieved once an appreciable degree of permanent control over a 
given pest has come about. The subject has shown itself to be infinitely 
more complicated than it was believed to be about 20 years ago and a 
great deal of work has been carried out. 

The general result of accumulated experience all lend to support the 
essential soundness of its basic principles. Every project, however, must 
be considered on its own merits and has to be regarded as an experinuent 
whose final practical outcome cannot be forecasted with certainty. The 
operations of biological control have often failed through ill-advised or 
wrong procedures and it cannot be too strongly emphasised that they 
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require expert knowledg-e, special equipment and special methods. Tech- 
nical knowledge of the behaviour of specific parasites in relation to their 
hosts is essential : it enables the most suitable parasites to be selected and 
the chances of failure, with the consequent waste of both energy and 
money, to be reduced as far as possible. Experience in the handling and 
transfer of delicate living insects over, perhaps, many thousands of miles 
of land and water is also called for. At the destinations of these living* 
cargoes familiarity with the technique of breeding and liberating parasites, 
under favourable conditions, is of the utmost importance, or the efforts 
expended on their discovery and transmission will be discounted. 

It has been pointed out, earlier in this article, that some of the most 
pronounced successes in biological control have resulted in its application 
under insular conditions. The remarkable work carried out in the 
Hawaiian Islands is partially due to the special combination of favourable 
condi^tions present in oceanic islands of this type, but every credit must 
be given to the insight and sound knowledge tliat prompted such schemes 
and brought so many to a successful conclusion. Probably all cK'eanic islands 
afford a more or less favourable environment for the prosecution of similar 
methods. Many islands of the continental type, as exemplified by New 
Zealand, Ceylon, the West Indies and others, appear also to lend themselves 
favourably to such experiments. In a few- years' time w^e shall learn much 
w'ith regard to the various biological control projects now under weigh in 
New^ Zealand and the experience so gained will be of the utmost value. 

Over continental areas it has already been pointed out that certain 
localised conditions appear to be more favourable than others. California, 
bounded partly by the l^acitlc Ocean and partly by barriers of mountains and 
desert, is isolated physiographically to an exceptional degree. Conditions 
more or less analogous to those obtaining in this State prevail in other 
parts of the world, 'riuis, in Australia as R. J. Tillyarcl has observed, 
there are large areas bounded by mountains or by desert that are ecologi- 
cally almost comparable with islands. Looketl at from this point of 
view Western Australia, the elevated apple lands of South yu<?.ensland 
and other parts, should afford favourable conditions for the application 
of biological methods of pest control. Egypt, limited as it is by desert 
and sea, Mesopotamia, Palestine, Syria, and other lands likewise appear 
to be favourable for parasite introdiaiions. 

'I'he biological control of pests menacing crops widely distributed over 
vast continental areas, where there are pronounced seasonal changes 
including hard winters, and a great variety of other ecological conditions, 
has to contend wdth mailifold difficulties. 'Fhe establishment and spread 
of an effective parasite population, over such areas, can scarcely result 
until after the elapse of a number of years. We have, as yet no proof 
that parasites alone wdll attain siiffirient control and it remains to be 
seen w^hether artificial means will, or will not, be still necessitated as 
supplementary aids. The possibilitcs of utilizing indigenous parasites need 
much more thorough exploration than has yet been accorded to them. 
There is no promise that this method will become of general «1pp]ication 
but, so far as can be foretold, it is likely that it may prove efficacious 
under especially favourable conditions. Finally, the international transfer 
of the most valuable types of parasites between one country and another 
is a possibility held for the future. We may say in conclusion that, 
given due consideration of the factors so briefly outlined, the outlook 
for biological control is one full of promise. This also is borne out by 
the increasing number of examples of its application that are being put 
into being in countries practically all over the world. For a full discussion 
of the technique, and underlying principles of biological control, the reader 
cannot do better than digest the recent Bulletin by W. R. Thompson 
ei|tilled The Biological Control of Insect and Plant Pests, published by 
Empire Marketing Board, London, 1930, price Is. net. 
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SYSTEMS OF AGRICULTURE AND THE 
POSITION OF TROPICAL AGRICULTURE* 

PART li 

A lthough we have made a distinction between the methods 
used to prepare the soil for growing crops and the methods 
to maintain or restore its fertility, ag'riculural practice is such 
that both converge into one. 'I'he labour of the farmer for 
the working of his fields at the same time influences the pro- 
ductivity of the soil and what he does to maintain soil fertility has its 
influence on the growing crop as well as the method used for the preparation 
of the fields. 

All agricultural activities are founded upon existing ecological con- . 
ditions and their improvement in relation to the requirements of the crops 
to be grown. As agriculture is an economic occupation and man’s exis- 
tence is dependent upon its results, it is of utm,ost importance that the 
result of his labour should be as favourable as possible. 

It is therefore a necessity that the farmer’s elTorts should be in 
accordance with ecological conditions; he has to make use of them. It is 
essential that the plants he grow's are adapted to these conditions, that 
the animals he breeds are adapted to the climate as well as to the food 
that nature offers them. 

But although he has to adapt his business to his ecological surround- 
ings, at the same time he will have to intervene in favour of his crops. 
As soon as he makes a clearing in a forest or burns the g-rasses of the 
steppe, he changes the ecological conditions. 

We may say that it is impossible for the farmer to have any influence 
on the heat factor. He can only adapt the choice of his crops and his labour 
to it. Only in horticulture this factor may he influenced by man. It is 
different with the light factor. It is possible within certain limits to change 
the light conditions of a given place. Iq a forest light may be intensified 
by clearing, in an open country it may be lessened by planting shade 
trees for a lower growing crop. Also the water factor may be changed. 
It is possible to remove water by draining or to supply it by irrigation. 

This modification of one factor has its influence on others. When 
light is intensified by forest clearing, atmospheric humidity, soil moisture 
conditions and soil properties are changed at the, same time and thereby 
also natural vegetation, apart from the cultivated plants. When soil is 
drained its properties may change enormously and under certain conditions 
the heat factor and atmospheric humidity also. I'he same may be true 
of irrigation and to a larger degree when more w'ater is supplied. A desert 
soil may be changed into a mud pool. 

Soil conditions are very apt to undergo alterations, not only by the 
indirect influence of changing light and humidity conditions, but also by the 
direct influence of labour, by the crops that are grown and harvested, 
by the application of humus forming material and chemicals. 

It does not often happen that a country devoid of forest growth is 
changed by planting of trees. In most cases where forest is planted to 
a large extent it is a question of reafforestation. But this is only prac- 
tised on soils not suitable for agriculture. In naturally forestless countries, 
the natural conditions prevent forest growth and it is not possible to inter- 
fere, with the passible exception of certain small areas. 

* From International Review of Agriculture, Year XXII No. 8, 1981, Part I of this 
paper was reproduced in The Tropical Agriculturist, Vol, LXXVI. No. 5, 1981, 
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We therefore may say that, in general, the farmer does not influence 
the light factor in open countries. But in forest countries it is different. 

It is possible that by clearing a part of the forest while provision is 
made in regard to drainage, and by working the soil, its properties are 
changed, but the most characteristic feature is the changing of the light 
factor. I his gives agriculture in forests its own character of which we. 
will speak later. 

This forest agriculture is limited to certain parts of the world. It 
can only occur where f()r(‘sts exist, and forest growth is confined by 
ecological factors, largely of climatic and geographic origin. 

The open countries were originally for the most part covered by 
forest. The western part of Jturope, the eastern Slates of North America, 
the lowlands of Java and Bengal, southern China, for example, which arc 
now open, once were forested. By the removal of the forest they have 
not lost their adaptability to forest growth ; it is only the interference 
of man that prevents them from turning to forest again. 

Other large areas of the world are forestless as conditions do not 
allow of forest growth. I'hey are covered with savannah, steppe, bush, 
or their vegetation is extremely scarce and we call them desert. 

It must be clear that the ditl'erence birtween forest country and 
deforested country is less than between these and countries that are forest- 
less by nature. 1'he landscape of the second may resemble more that of 
the last but the ecologii'al character of the last differs much from the 
others. Kc'ological eonditions permitted forest growth \\\ the first and 
sei'ond and prevented it in the last. 

What has been the most important factor involved ? In some places 
it has been temperature. In the extreme north and south and at hig-h 
altitudes in mountain regions it was the low temperature that prevented 
forest growth. But this same condition also prevents agriculture proper 
and it is not possible to influence it. 

In other places it lias been la(*k of moisture. 

Warming says : “no other influence impresses its mark to such a 
degree upon internal and external struelures of the plant as does the 
amount of water in the air and soil, and no other influence calls forth 
such great and striking diflereni'es in the vegetation as do differences in 
the supply of water.” 

It has been demons'! jated repeatedly that, to a certain extent in 
accordance with the nature of the plant, a larger supply of water yields 
a richer crop. 

And so it is not to lie wondered at, that the efforts of farmers in 
regions liable to water shortage are directed in the first place to measures 
which will ensure moisture conditions as favourable as possible to their 
crops. It is self-evident that the cultivated plants of these regions arc 
adapted to their ecological conditions. They are therefore not only drought 
resistant, but as soon as the moisture supply moves from the optimum 
to too great abundance their growth will be checked and their yield will 
diminish. Farmers in these regions however have more to fear from 
moisture shortage than from excess. 

Natune seldom traces boundaries; the transition from one region to 
another is almtost always gradual. y\nd so it is not possible to give the 
exact limits between the country adapted to forest and the regions where 
conditions are adverse to forest growth. And so too, agriculture from 
the steppe may invade the forest country as well as forest invading the 
steppe. The former however is bound to take place more often, as climatic 
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conditions may change from one period to another. Sometimes a sequence 
of years makes farming conditions possible in regions which may be 
extremely arid in other years. But also, extremely dry years may force 
farmers back from the forest boundary into the forest. 

, It is a human trait to adhere to the cultivated plants and domesticated 
animals that form the economic outfit of a farming community. They 
always followed human tribes on their wanderings. And so too, in 
invading the forest country the steppe farmer took with him his grain 
seeds. And so they came to. grow under ecological conditions which were 
different from those in their home country. I'he humidity factor was 
different, in some places it was in excess. And here farmers had to adapt 
their methods to these conditions; they insisted on the cultivation of crops 
from an arid country in a more humid one and so they had to take care, 
that no adverse conditions should arise from the larger humidity. They 
had to get rid of excess of water. Where this was not possible by the 
topography of the country they did not settle. 

It will be clear that in those parts of the forest adapted countries 
bordering the steppe region, about the same agricultural methods are and 
were practised as in the dry regions. Hut where humidity increases the 
farmer has to provide in a more or less thorough way, artificially arid condi- 
tions. It is of course not possible to influence climatic conditions, but by 
draining the soil it becomes possible to grow crops, which originated in 
arid countries. Where drainage was not possible the country remsiined 
for long uninhabited by farmers. Other factors were necessary to bring 
these parts of the country into use. 

Cultivating the soil of a humid country has a different effect from 
that in an arid one. The properties of the soil are changed very much 
more, its fertility is influenced much more strongly. Farming metJiods 
must be adapted to these differences. 

In .the soutth-eastern part of Asia however conditions differ greatly. 
The forest country of this part of the w'orld is separated by an enormous 
mountain barrier from the steppe regions. On the other hand it is the 
place of origin of a grain which is adapted as well to swamp conditions 
as to those of dry soil, provided there is sufficient moisture. 

Here too forest disappeared and an open country w^as established in 
its place. This country has much greater rainfall and humidity than the 
European forest countries. Even if man had tried to drain the valleys 
and plains, it would have been impossible in the wet season. Hut rice, 
adapted to swamp conditions docs not need drainage. And so especially 
the low regions, . exposed to inundations, were sought by farmers to raise, 
their grain crop. And where the topography of the country prevented 
swamp formation in a natural way, man, by building dams and ditches, 
made swamps even on terraced hillsides. 

There are of course between these rice fields more or less extensive 
areas which cannot be irrigated. In as far as they too are used for crop 
raising do they belong to the same farming category as arable fields in 
western Europe. But more than that in the same region perennials are 
also grown which, for the most part., require ecological conditions that 
may be called forestic. So we ftnd in many places of south-eastern Asia 
three different systems practised often by the same farmer. 

But rice culture on land in swamp condition dominates the w^hole. 

In the desert cultivation is not possible If water is not supplied by 
man. And as of course the quantity of water to be found is very limited, 
cultivation is also limited to certaim relatively small parts of the desert. 
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It is not only the humidity factor that influences plant growth in 
the desert, but radiation as well. The great aridity of the soil, the very 
low atmospheric humidity and the cloudless sky expose plants to an inten- 
sive action of light as well as of heat. Diflerences between day and night 
temperature are enormous and the dry atmosphere causes a transpiration 
such as is only to be found here. 

Only a limited number of plants are adapted to these extremes, not- 
withstanding artificial irrigation, of which the date palm is the most useful. 
It also provides shelter to other plants growing in its shade. 

The influence of the desert reaches farther than its own borders. 
Desert winds may cause desert conditions at large distances, necessitating 
planting only such plants as are able to withstand them and providing 
shelter for less hardy ones. 

As has already been indicated stock raising finds its place in these 
agricultural conditions. 

Summarising we find the following results : 

A. Forest A gricnlture, 

1. Mainly on forest soil. 

2. Plants requiring forest 
conditions. 

B. Agriculture in arid regions, 

1. Stock raising. Cultiva- 
tion of crops not of 
much importance. 

2. Dry farming. 

3. Irrigated farming. 

C. Agriculture in humid 
regions on dry soil, 

1. Arabic farming pre- 
ponderent. 

2. Mixed farming. 

3. Pasture farming. 

Cultivation of plants 
not important. 

D. Agriculture in humid regions 
on irrigated soil, 

1. Only rice cultivated. 

2. Rice alternating with 
other crops. 

Each of these systems shapes the farming of the regions and deter- 
mines its possibilities of development. It is inipossible that a country 
adapted to agriculture of the second type should develop along lines 
followed by countries of the third or fourth type. Stockdale w^as therefore 
right when studying conditions in Sierra Leone and looking for a model 
by which these could be improved, he turned to those countries where 
the* ecological conditions of farming are approximately the same. The 
problems of Sierra Leone are not solved by the initroduction of new crops 
only but by the introduction of a system of which these crops may form a 
part* 


Livestock restricted to small 

animals ; of not much impor- 
tance. 

Livestock the dominant factor. 


Livestock of not much impor- 
tance. 

Livestock of difl’ering impor- 
tance. 


Livestock not important. 

Livestock very important. 
Livestock the dominant factor. 


Livestock of not much impor- 
tance. 

Livestock of more importance. 
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But the faiming* system limits also the possibilities of production of 
the persons occupied in farming as well as of the land. We should take 
care not to compare farming types which differ in grade of development, 
but only thosie types which are at about the same stage of advancement. 
It would be wrong to compare results of native herding in East Africa 
with Japanese rice farming or with grain raising with modern implements 
on the American plains. But we may compare the last two. And then 
we see that some systems make possible a very large production per man 
and that other systems do not give that possibility ; and at the same 
time we see that production per unit of area does not need to run parallel 
with production per man. 

These facts have had and, so far as the structure of a country is built 
on agricuPture, will always have an enormous influence on density of 
population and distribution of population, and I hereby also on the economic 
and social structure, not only of the farming population but of the whole 
country. 

It is not the kind of crops grown which exercises the main influence, 
but the system of which they form a part. It is not the wheat that makes 
the farming community of the American plains take a diiferent shape from 
that of France, but the system of farming. 

It has been the possibilities and limitations of the agricultural systems 
that have forced nations to lake different paths of development in history. 
Where there were definite limitations nations were forced to look for other 
rn;eans of existence, and where with such limitations the possibilites of 
developing a highly specialised type were favourable, development of trade 
accompanied that of farming (Norway, Holland). In countries, however, 
which possessed possibilities of many kinds rural occupations were always 
predominant. 

Scier^tific research and the application of its results originated in the 
countries of western civilisation, where agriculture belonged to the third 
system.* And even here it is only recently that the problems relating to 
pasture farming have been understood to be diiferent from those of arable 
or mixed farming. The problems of the second system, of agriculture in 
arid countries, have not long been the subject of. scientific research, the 
United States taking the lead in it. Still more recent is the investigation 
of agriculture in forest countries and it is mostly by the interest of Euro- 
pean enterprises in the tropics that attention has been drawn to it. The 
fourth^ system, however important it may be, is the last to which attention 
has been paid and that only recently. • 

It is not to be wondered at that many problems are not yet solved. 
With regard to the first and the last system we may even say that very 
much has still to be done to formulate the questions that need research. 

There are of course many points common to all these systems, and 
they are all manifestations of the same kind of business ; they all occupy 
themselves with the production of plants and animals by man for his own 
benefit. 

The principles of the study of plant diseases and pests do not differ 
from one system to another, and the same is true with regard to animal 
diseases and to questions of animal and plant breeding, k may be that 
special adaptations are necessary for studying special diseases or special 
insects, or that selection methods differ more or less according to the type 
of plant to be /improved, but it is not the agricultural system as such which 
influences the^e working methods, but the biological make-up of the indivi- 
dual species. / 
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There is still more conformity between the s^tucly of these systems and 
that of the types of soil. 

Agricultural science however is not a mixture of these different 
branches of knowledge, nor even a synthesis of them. It has its own 
object; agriculture as it is practised. 

Where is now the position of tropical agriculture ? 

It will be clear from the foregoing that there is not such a system, 
differing from others, that could be called a tropical one. 

Agriculture in the tropics is not a unit. It is not possible to put 
into one system the farming of the Sudan, the herding of Kenya, the 
**ladang” of Malaya, the rice farming of Hurmah, the plantation farming 
of Australasia. 

When we study the different forms of farming in the tropics we can 
only conclude that they too belong to one of the systems mentioned. 

These systems do not conform to geological conceptions. The third 
system, mainly limited to countries inhabited by Europeans, is also prac- 
tised in the tropics ; the second is not limited to North America or Australia 
but is practised in the African and Indian tropics as well ; the last is 
not limited to the tropics but stretches from the South of Asia along its 
east coast near to the Vladivostok region of Siberia. 

Perhaps we may say that the tropics are richer in agricultural systems 
than other parts of the world, as ecological conditions offer more divergence. 

What then is the reason that agriculture in the tropics is still alw^ays 
considered as something standing apart and having its own character, 
forming more or less of a unit ? 

It seems that two causes may be responsible for it ; in the first place 
the ('ircumstanc'c tluYl science got in iou('h with agriculture in the tropics 
mostly on behalf of European interests and in the second place because 
botanists started the first investigations. 

The first contact whli agriculture* in the tropi('s was of a purely com- 
mercial character, products of native agri('ulture being' brought to- Europe 
and Ameri('a. The increasing demand for these prcKluc^s caused the traders 
and the European governments to promote their production. It was 
botanists who went in search of the plants, who produced the desired pro- 
ducts, and the botanic garden took an active part in the distribution of 
the plants to other tropical countries. 

Not much later European enterprises wxre stated in the tropics to 
produce the products which till that time were obtained only from the 
natives. Much capital Avas invested and they were exploited for a profit. 
An agricultural enterprise was thus established differing in manv respects 
from the farming business of the European countries of that time. 

When difficulties arose in the production process they were mostly 
caused bv plant diseases and insect pests. And so the second contact of 
science with agriculture in the tropics was of a botanical and entomologi- 
cal character. When first quality soils were no longer easily Jound soil 
science stepped in and when competition began to reauire lowering of 
the cost of production selection specialists u^ere engaged. 

But all this scientific work on agriculture in the tropics had to do 
only or almost onlv with that peculiar form that was created bv European 
enterprise. And when tropical agriculture is discussed it is generally this 
form of agriculture that is meant. This “tropical agriculture” however is 
onlv a small part of agriculture in the tropics, it belongs for the most part 
to the system A, mostly A 2 and only a part of this, as its peculiar organi- 
sation differs very much from that of the native A 2 system. 



It was not until Colonial Governments began to take an interest in 
native agriculture and European agronomists were engaged on behalf of 
this native business that it became clear that native farrrfers by centuries 
of experience had developed systems that are in accordance with ecological 
conditions. 

It is not long since native agriculture was still looked upon as back- 
ward compared with plantation agriculture and that a solution was thought 
to be found when native farmers applied the same principles to their 
business as are applied in European enterprises. In most of the advanced 
colonial countries this idea has been abandoned. Native agriculture has 
been recognised as principally right and all experts on this subject agree 
thait it has to be cfeveloped along its own lines. 

It is therefore, on behalf of the most important branch of agriculture 
in the tropics, the native one, of utmost importance that the mehods and 
principles of native farming should be studied. These studies should not 
be of botanical or agro-geological character but should be carried out by 
agronomists. And as a result of their investigations they will be able to 
ask for special research on botanical or other lines. 

In some Colonial countries the organisation of the Department of 
Agriculture is based on these principles. 
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SOME CITRUS PROBLEMS^ 

ROOT FORMATION AND FERTILIZING 

T he results of a study of the root formation of citrus trees in 
Puerto Rico shows the feedingf root area, in clay soils, to be 
much more limited than has been g'cnerally believed. This is 
of much importance considering- that most of the existing 
groves are planted on clay soils. This paper was read at a 
citrus growers’ field meeting held on March 31, 1931, and it is being publish- 
ed after consultation with the fruit-growers who have co-opcrated in the work 
upon which it is based. Some of these growers have already profitjed by 
the findings here reported and it is hoped that many more will do so after 
becoming acquainted wkh existing conditions. 

Differences in root development that may be ascribed to the part of 
the tree above the bud-union were nolt studied, neither were differences 
due to individuality of the stock upon which any tree was budded. The con- 
clusions drawn from the study are based entirely upon the rcMt development 
of the average, apparently normal, tree growing in light sandy soil, heavy 
clay soil and some of the intermediate soil types. 

Rough LetfKm Stock. — 'I'he rough lemon is, at present, the predomi- 
nating sitock in most of the older groves in Puerto Rico, and therefore the 
data in connection with that are very complete. In well-aerated sandy 
soil the horizontal spread of the roots was found to he much greater than 
the horizontal spread of the branchies of the same -tree. The depth was 
found to be variable, usually the largest number of the feeding roofs were 
found in the upper eight inches of the soil, but frequentlv many were 
found at a depth of two feet and occasionally as far down as five to six feet 
or more. But in no case a well-developed (tap-root encountered. 

In heavy clay soil the horizontal spread of the roots was found to be 
practically equal to that of the branches. In few’ cases onlv were feeding 
roots found a few inches beyond the horizontal spread of the branches. 
The depth of the feeding roots was found to be surprisingly small. Some 
roots w^ere encountered at a depth of aboiit tw-elvc inches but practically 
all the feeding roots were located in the upper eight inches of soil, and 
usually more were present in the upper two than in the lower two inches 
of the eight inch stratum*. A well-developed tap-root w^as not found on 
any of the trees examined. 

In loose, well-aerated clay soils or in sandy clay, that was not too 
compact, the extent of the root development was found to differ according 
to the compactness, the amount of vegetation and the frequency of plowing 
or cultivation. Soils that had not been plowed or cultivated for many 
years, and which were covered by a heavy sod, w-'ere usually found to be 
fairly permeable. In such soils some feeding roots were usually found at 
some distance beyond the horizontal spread of the branches, but never as 
in the soil under the branches. 

Sour Orange Stock . — For the purpose of the present discussion it is 
sufficient to state that in clay soils the horizontal spread of the roots of the 
sour orange is as great as that of the rough lemon but the number of 
roots per square foot is usually much less. The depth of the anchor roots 

* By Henry C. Henricken in Aericultural Notes, Nos. 56 and 57 of April 1931. 
Porto Rico Agricultural Experiment Station, San Juan. 
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of sour orange is usually much greater than that of the rough lemon, but 
most of the feeding roots are located close to the surface, similar to those 
of the rough lemon. A well-developed tap-root was found on most of the 
trees examined. It may be mentioned that in the heavy clay soils many 
of the deeper roots seemed to be unusually much decayed. That is perhaps 
due to a lack of aeration at some prolonged pericxl in the trees* existence. 

Grapefruit Stock, — The root development of grapefruit stock on clay 
soils seems to diifer mainly from that of rough lemon stock in having 
some deep anchor roots. The feeding roots were found mainly in the 
upper eight inches of soil, spreading horizontally to a distance similar to 
those of the rough lemon stock in similar soils. A well-developed tap-root 
was usually found. 

Root Formcotion on Hillsides, — ^1'he purpose of tree r<K>ts is partly that 
of anchorage and special provisions are usually made for resisting strains 
caused by wind or gravity. This is always noticeable on hillsides where the 
root system of citrus trees is much more extensive on the upper than on 
the lower side of the slope, 'fhat is of importance in fertilizing and will 
be discussed later. 

Conclusions, — The following conclusions may be drawn from the data 
at hand : (1) In more or less impermeable soil, in which sulTicient aeration 

is lacking, the feeding rodts do not extend much below the upper eight 
inches. The horizontal spread is seldom beyond that of the tips of the 
branches except where the soil is not plowed or cultivated, where the sur- 
face is kept permeable by a heavy growth of annuals ; (2) in well-aeraled 
soils the feeding roots may spread out an indefinite distance beyond 
the branches, even though the soil is cultivated periodically, for under 
those conditions the roots may thrive in the deeper strata; (3) it is evident 
that soil aeration is the underlying reason for high planting, as practist'd 
in Puerto Rico, and that any contemplated change in method of planting 
must be based upon soil aeration. (4) The present nietlKxl of planting must 
involve mulching in order that it may be most successful. The soil in 
the mound upon which the tree is planted is much subject to drying 
especially during the first few years before the branches afford much shade. 
Inevitably that restricts root dcveloprnent, and it can be prevented, to some 
extent, by maintaining a heavy grass mulch. 

An Experiment in Planting, — With the premises that depth of root 
formation is governed by soil aeration, and that soil aeration is governed 
mainly by physical condition and moisture content, the ('onclusion follows 
that by meeting those requirements a deep root system can be induced. 
That this conclusion is correct needs to be proved and the following experi- 
ment was started for that purpose : Holes 5 feet in diameter and 4 feet 
deep were dug in clay soil. At one side of each hole a small excavation 
was made and filled with rock. A tube — 4^ to 5 feet long was placed 
vertically upon that rock after which the hole was filled. Some holes were 
filled with clay mixed with varying amounts of decayed material from the 
San Juan dump heap. In other holes bamboo stakes were placed vertically 
a few inches apart and soil of varying composition was filled in. After the 
soil had settled, trees, budded on rough lemon, sour orange and grape- 
fruit stocks were planted in the soil mounded up to a height of about 12 
inches over each hole, and a heavy grass mulch was applied. 

These trees will be liberally fertilized, and watered when the moisture 
content of the soil goes below what may be considered the minimum for 
normal tree growth. Once a week, or oftener when necessary, a rod will 
be let down into the tube, mentioned previously, when the water content 
of the hole is large enough to be pumped out the water will be removed 
by means of a hand pump inserted through the tube. After a few years’ 
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growth the trees will be removed, a few at a time, ^for the purpose of study- 
ing root development. It the method is successful it can be used, advan- 
tageously, especially on hilly land where drainage can be provided by tubing 
connecting one hole with another and with the outlet at the bottom of 
the slope. 

Method of Feytilizhif^ and Probable Ia)ss of Fertilizers, — The fertilizer 
problem includes many phases, two of which have been studied by the 
writer during the past few months. One, where shall the fertilizer be 
applied and how shall it be covered ? And the other, what is the probable 
loss after it is applied ? The first question will be answered upon the 
basis of the study of the root system menltioned previously, and the second 
upon the basis of present knowledge of soil physics and chemistry applied 
to local conditions. 

Where shall the Fertilizer be Applied ? — Three distinct methods of 
fertilizing have been practised in l^uerto Rico in groves with trees ten years 
old, or older. (1) Spreading the fertilizers broadcast over the whole soil 
area except close to the trunk of the tree; (2) applying the fertilizer in a 
trench around the tree at the same distance from the trunk as the tips 
of the horizontal branches; (3) spreading the fertilizer on the soil area 
covering the outer part of a circle in which the tree trunk is the centre 
and the tips of the horizontal branches the cinnimference. 

\\''ith present knowledge of root development it is obvious that no 
one will use the first-mentioned method on clay soils. The trench method 
has apparently given good result in many cases and it seems reasonable 
to suppose that it may do so. Yet, it must be remem*bered that after 
cutting most of fine roots in the region, in which the trench is made, much 
loss of fertilizer salts may take plac'e before new roots are formed. 

The third method has the advantage over the two former that the 
fertilizers cannot fail to ('ome in contact with an abundance of feeding 

roots; and if there is sufli('ii‘nt moisture in the soil the roots wall be able 

to avail themselves of the fertilizers immediately. 

The tren('h method ofTers no problem in regard to covering the ferti- 
lizer, but the last-mentioned me<lhod does. The tree roots are so close 
to the surface that even very shallow hoeing destroys manv of them. In 
one grove water is pumped from irrigation furrows and applied under each 
tree by means of a hose, "fhat is an excellent method and not as costly 
as it may appear to be. One of the disadvantages of it is that it puddles 
the soil, more or less, and leaves it in a condition that is not very favour- 
able to the tree roots. 

The best method suggesting itself is that of mulching. A cover crop 

can be grown in most of the groves, for the trees seldom cover the ground 

entirely. If that w^ere cut. from time to time, and spread over the roots, 
no hoeing- would be needed. The old-time argument that mulch is undesir- 
able because it drawls the roots to the sifrtace is valueless in this case for 
roots are as close to the surface as thev can get. A combinatiop of mulch- 
ing and a suitable system of sprinkle irrigation will be almost ideal. The 
mulch will prevent puddling of the soil when the water is applied and it 
prevents evaporation after it is applied. 

Probable Loss of Fertilizers.— In the loss of fertilizers after being- 
applied the following factors are involved : (1) The amount of water 

supplied by precipitation or irrigation w ithin a given period of time ; (2) 

the chemical composition of the fertilizer and soil ; (3) the amount of 

fertilizer applied at one time; (4) the physical condition of the soil and 
the inclination of the terrain. y' 



50 


The l^'ater Supplied . — The importance of the amount of water reaching 
the surface of the soil in relation to the loss of fertilizers by leaching or 
percolation may be illustrated by the following concrete example : In a 
clay soil containing 65% colloidal matter, the trees have a spread of 20 
feet and the fertilizer is applied under the branches. The weight of this 
soil is 40 Kg. per cubic foot and the water-holding capacity 30% of the 
weight. The question to be answered is how much rain may fall or how 
much irrigation water may. be applied before fertilizer salts will be carried 
down below the feeding root. This question may be answered by means 
of the following calculations : 

With the roots covering an area which is a circle 20 feet diameter, 
the total root area will be 314T6 sq. ft. 

The feeding roots being in the upper 8 inches of soil the root inhabited 
soil mass will be 209*44 cubic feet. 

At 40 Kg. per cubic foot the air-dry soil in the root area will weigh 
8377*6 Kg. 

With a waiter-holding capacity of 30% that volume of soil will be 
saturated with 2513 liters, or 664 gallons. 

In percolation the rule is that the fluid applied replaces an equal amount 
of that present. Therefore, it should be possible to apply 2500 liters of 
water to this 314 square feet of soil after fertilizing without any of the 
soluble salts being percolated below the upper 8-inch limit. But practical 
experience with soils shows that some percolation takes place with an 
application of three-fourths or less of the water-holding capacity. In this 
case none of the salts applied were carried below the 8-inch limit when 
1400 to 1500 liters water was added, or 4*72 liter per square foot, equal 
to 2 inches of rain. 

In dealng with soils different from the one here considered the above 
calculations apply, provided the weight and waiter-holding capacity of the 
air-dry *soil is known. 

The Chemical Composition of the Fertilizer and Sail . — The tendency 
in fertilizing nowadays is to use concentrated salts which are mostly water- 
soluble; hence the importance of controlling the water supply after ferti- 
lizing. Fortunately most soils are not merely filters through which the 
fertilizer salts, in solution, may pass without change in quantity or quality. 
In fact most soils are so complex that with present knowledge it is not 
always possible to predict the changes that may take place in a fertilizer 
after it has been applied. It is known that organic matter is more or 
less retentive ; that bases in the soil, such as calcium, are replaced by bases 
in the fertilizer, such as ammonium and potassium ; that bases in the soil 
such as calcium, magnesium, manganese, iron, and aluminum, combine with 
phosphoric acid forming salts which are not water-soluble. 

On the basis of this general knowledge a number of citrus soils were 
examined .for the purpose of determining their retentivity towards the 
various fertilizer salts. Measured soil areas in the field were enclosed by 
covered frames. Fertilizers were applied within the frames and measured 
volumes of water were added from time to time. Soil samples from these 
areas were analyzed from time »to time and soil samples of the same types 
as that within the frames were air-dried, pulverized and used for percola- 
tion experiments in the laboratory. The results from this work indicate 
what may be expected to take place under field conditions. 

In fhe experiments, field as well as laboratory, the fertilizer formula 
6-8-10 was used as the basis, applied at the rate of 30 lb. per tree, because 
♦Visit aooroaches what many planters are applying to large trees, ■ Thirty 
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pounds of a 6 - 8-10 mixture supplies 819 ^r. nitrog'en, 1090 gr, phosphoric 
acid, P 2 O 5 , and 1361 grams potash, KjO. ff that is applied on the^ 
outer 5 feet of a 20-feet circle k will cover 236 square feet, the soil of 
which, to a depth of 8 inches, will weig^h 6294 Kg’., at 40 Kg. per cubic 
foot. Consequently the fertilizing is at the rate of 130 mg. nitrogen per 
Kg. soil, 173 mg. PgOa and 216 mg. K«0, which may also be 
expressed part per million, abbreviated ppm. The water was always applied 
in portions corresponding- to the total water-holding capacity of the soil. 

Nitrate Nifrofren . — When nitrogen is present in fertilizers as nitrates 
it occurs, usually, in the forms of sodium, potassium or calcium nitrate, 
which salts are readily soluble in water. No great quantity of nitrate 
nitrogen is retained by any soil. In the clav soil, formerlv mentioned, 
the probable percolation through the upper 8 inches will be 50% or more 
of the quantity applied if water amounting to three-fourths of the soil’s 
water-holding capacity is applied shortly after fertilizing, and about another 
25% if a similar application is made within a few days. In other words 
the probable loss from the upfX'r 8 inches of that soil, under a 20-ft. 
tree as described above, will he about 1 lb. nitrogen by an application 
of 6 liters water per square foot, or a rainfall of 2’55 inches. And another 
rain following sliortly after will be liable to remove about one-half pound 
nitrogen, leaving but two to three ounces of the, nearly, 29 ounces applied. 

How much the tree roots may r(‘move within a given time is not 
yet clear but the indications are that the quantity is considerable. Several 
soil samples from among roots of large trees were examined and only 
few ppm. nitroeen were found three to six weeks after fertilizing. That 
phase of the problem will be reported on later. 

Ammonia Nitrogen. — Niti'Ogen in the form of ammonia occurs in 
fertilizers, usually as sulphate or phosphate which salts are water-soluble. 
It is absorbed and held with ('onsiderable tenac'itv bv the colloidal matter 
of the soil so that even verv heavy rains rermove but a small per* cent of 
the amount applied in the fertilizer. I'he replaceable lime in the soil is 
of much importance in this respect, and most of the clav soils examined 
contain enough lime in replaceable form to make the ammonium loss 
negligible in the drainage water from a rainfall equal to the soil’s water- 
holding capacity. If, however, rains fall equal to twice the water-holding 
capacity of the soil the ammonia loss may amount to upwards of 20 %, 
the amount applied unlvss the replaceable lime content is much larger 
than what it usually is, but calculated on a (day soil siu'h precipitation 
is unusual. 

After a few days the ammonia begins to nitrify in the soil, that is, 
it changes into nitric acid whic'h is subiect to loss bv leaching, similar to 
that of the nitrates formerly mentioned. But although nitrification 
starts soon after fertilizing, all of the ammonia applied is not necessarily 
converted in a short time. In these experiments where amnrfonium sul- 
phate was applied in covered frames, appreciable amounts of nitraites 
was found after a few days, yet some ammonia was present after six 
weeks. Which shows that loss of nitrogen, by leaching, is very much 
less with ammonia than with nitrates. 

The question is often asked, what is the probable loss of fertilizer 
salts by evaporation when the fertilizers nre not covered bv soil ? The 
answer is : None of the salts are volatile. Ammonia may escaoe into 
the air if there is much lime on the surface of the soil, but it is not 
volatile until it is liberated from its acid bond. 
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Phosphorus , — The phosphorus is present in fertilizers * as phosphoric 
acid which is usually combined with calcium, potassium or ammonium. 
The two latter combinations are water-soluble as is also one form of 
calcium phosphate. The loss from leaching is therefore a possibility and 
undoubtedly some loss takes place in the sandy soils that are deficient 
in colloidal matter. But from the clay soils, as well as the sandy soils 
containing some clay, the loss is negligible according to the results from 
the percolation and covered-frame experiments. 

The main loss of phosphorus is usually due to chemical combinations 
with bases in the soil from which plants cannot recover it. To what 
extent that takes place in the soils under consideration is not within the 
scope of this article. But the iron and manganese content was found 
to be sufficiently high in all of them to provide for possible combinations 
of phosphates that may supposedly be slowly or entirely inavailable to 
plants. 

Potassiutn , — The potassium is usually present in fertilizers in com- 
bination with one of the following acids : sulfuric, hydrochloric, nitric, 
phosphoric and occasionally carbonic. These salts are all water-soluble 
but like ammonia the potash is held by the colloidal nvatter of the soil 
and it replaces lime. The results of these experiments show' that the 
loss of potash by leaching is negligible provided the soil contains consi- 
derable colloidal master and replaceable lime. 

Calcium , — While calcium is present in commercial fertilizers only as 
a by-product it may properly be considered in this paper for it is as 
necessary to a citrus tree as are any of the, so-called, fertilizer elements. 
But aside from that it is, as mentioned previously, very important in 
connection with leaching of ammonia and potash. Most of the soils 
examined were found to contain some leachable lime, for instance the 
clay soil, mentioned previously, yielded in the first percolate 22 ppm CaO, 
but the seefond percolate none. After applying an ammonia or potash salt, 
and continuing the percolations, the first percolate contained 25 ppm. 
the second 45 ppm, the third 22 ppm, the fourth 10 ppm, and the fifth 
4 ppm. Which show^s that a small amount of the lime present would 
be lost in the first rain, but the rest of it the soil was capable of holding, 
at least until it should become more soluble. Yet the soil was not capable 
of retaining it after the ammonia or potash salts were applied. Seventy 
ppm wiede leached oJt in the first two percolates corresponding to 8 
inches of rain and corresponding amounts of the other salts w^ere retained 
by the soil. 

The importance of lime in relation to phosphoric acid is also worth 
considering. It converts the water-soluble monobasic phosphate into the 
isoluble tribasic form which is undesirable. Yet tribasic calcium phos- 
phate is more readily available to plants than arc the iron and aluminum 
combinations and probably the latter feature outw'cighs the former. 

The Amount of Fertiliser Applied at any one Time , — Soils containing 
an abundance of colloidal matter and replaceable bases are capable of retain- 
ing considerable qualities of ammonia, potash and phosphate, and in many 
cases the loss of these ingredients by leaching mav ndt be much greater 
when 30 to 60 lb. are applied per tree than if only 15 pounds were applied. 
But in most cases the loss is liable to be comparatively great if very 
heavy rains fall shortly after the fertilizer has been applied. In the case 
of nitrate nitrogen there is no question but what the loss will be great 
under those conditions. How best to proceed is largely a local problem. 
If heavy rains are not to be feared large applications mav be made. If, 
on the other hand, heavy rains may be expected the ouestion becomes 
one of the probable value of the fertilizers lost by leaching, against the 
cost of making one or more extra applications. 
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THE PHYSICAL, CONDITION OF THE SOIL AND THE 
INCLINATION OF THE TERRAIN 

It is superfluous to state that water runs down hill and that aside from 
gullying* the soil it carries with it all the water-soluble matter. In some 
soils erosion is less a problem than in others due to the rapid absorption 
of the rain-water as it falls. Some of the tobacco soils on the steep hills 
in the Comerio district, which have been under cultivation for many years, 
may be pointed to as an example. In some of the heavy clay soils erosion 
is not as serious a problem, while the soil is covered with vegetation, as it 
is after the vegetation is removed, w'hich is not due entirely to the fact 
that vegetation arrests the soil but partly so to ihe more or less porous 
condition of a soil permieated by plant roots. 

This naturally suggests a system of cultivation in whic’h the sod 
between the trees is lelt undisturbed. All of the fertilizer will naturally be 
applied on the hillside above the tree, especially in view of the fact that 
the main portion of the roots are there, as explained in the first part of 
this article. If a ditch is dug, running crosswise of the slope between the 
trees, for the purpose of catching the run-off, it should preferably be dose 
enough to one of the rows to allow the roots of the trees in that row^ to 
get the benefit from it. Naturally, a heavy mulch around the trees wall 
greatly minimize the run-off. 
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MEETINGS, CONFERENCES, ETC. 
COCONUT RESEARCH SCHEME 
BOARD OF MANAGEMENT 

M inutes of the eleventh meeting of the Roard of Management 
of the Coconut Research Scheme (Ceylon), held in Committee 
Room No. 1 in the Legislative Council Chamber, Colombo, at 
11.30 a.m. on Wednesday, May 13, 1931. 

Present, — Dr. W. Youngman (in the chair), Mr. C. W. 
Bickmore, Assistant Colonial Treasurer, Sir H. Marcus Fernando, Mr. 
F. A. Obeyesekere, Mr. N. R. Outschoorn, Dr. W. E. de B. Diamond, 
Mr. John A. Perera, J.I\, U.P.M., Cate Mudalivar A. E. Rajapakse, 
J.P., U.P.M., Mr. A. W. Warburton-Gray, J.l\, U.1\M., Mr, J. 1. 
Gnanamuttu (Secretary). 

Minutes , — 'Fhe minutes of the meeting held on February 12, 1931, 
copies of which had been circulated to members, were taken as read and 
were confirmed and signed by the Chairman. 

Board, of Management, — I'hc Chairman welcomed the fallowing new 
members to the Board : Mr. F. A. Obeyesekere, Chairman of the Low- 
Country Products Association, in place of Mr. C. H. Z. Fernando, Mr. A. 
S. Warburton-Gray, in place of Mr. j. Sheridan-Patterson, resigned, and 
Mr. F. J. Holloway, to act for Mr. j. Fergusson during the latter’s absence 
in England. 

Finance , — A statement showing excesses and unspent balances on the 
votes for 1930 was considered. The Chairman explained that the unspent 
balances amounting to a total of Rs. 28,9()4‘75 were mainly due to the 
non-employment of the full staif in 1930. I'he acquisition of Bandirippuwa 
Estate under the Land Acquisition Ordinance had resulted in a saving of 
Rs. 4,895 under legal expenses. The Board unanimously passed an excess 
of expenditure amounting to Rs. 179 05 under rent allowance and Rs. 120 
under rent of bungalows. 

A summary of receipts and expenditure for the quarter ended March 
31, 1931, was considered. At Mr. Bickmore’s suggestion it was decided 
to incorporate in future quarterly summaiies the amount voted under each 
head, with a comparison wdth the expenditure of the corresponding quarter 
of the previous year. 

Mr. Warburton-Gray added that proper estate progress accounts should 
be submitted when the estate begins to be worked. The Secretary was 
directed to prepare a standard form of estate accounts on lines similar to 
that of the Tea Research Institute. Mr. Warburton-Gray agreed to 
supply a specimen of the form used by him. Separate sets of accounts 
were desired,, one for research work and the other for estate work, the 
form proposed to be circulated to members of the Board. Dr. Diamond 
sftated that the great bulk of the work on the different plots into which 
the estate was to be divided would be research work. 

It was further decided that details of the amounts in fixed deposit 
should be entered in future quarterly summaries, and that a report be 
made at each meeting of the sum or sums transferred to fix»ed deposit 
account since the previous meeting. The quarterly statement was passed. 
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Bandirippuwa Estate , — The Chairnnan reported that there had been 
two meetings of the Building Committee, one on the estate on April 21, 
1931, and that the Building Committee had met that morning and discussed 
the plans of buildings with the representative of Messrs. Edwards, Reid 
& Booth, Architects. The plans were undergoing certain alterations in 
accord with suggestions made by the members of the Committee. He 
hoped that the erection of the building might be undertaken at an early 
date. The plans as approved by the Committee would be placed before 
the Board. 

The Board approved of a well being sunk to provide water for the 
building contractor and later to serve as the supply to the laboratory and 
bungalows. 1'his was to be the first item undertaken by the building 
contractor. 

Miscellaneous , — The Chairman invited the views of the members upon 
the report of the Soil Erosion Commission which had been circulaited. Dr. 
Diamond submitted that action was necessary in regard to the streapi 
running through the estate, as nothing had been done in previous years 
and as the sides of the streams were eroded. Ridges had to be built 
to check the wash on the estate. It w-as decided that experiments be 
undertaken to see w'hat could be done to deal with the erosion on the 
estate, in order to gather information wdth the idea of giving advice to 
other estates subject to soil erosion. Mr. Warburton-Cray suggested that 
samples of soil should be /tested. Dr. Diamond said that there w^as a 
certain part of the estate which w'as not suitable for any o'ther experiments 
and which could be utilized for Ihis purpose. Mr. Obeyesekere suggested 
that experiments in relation to soil erosion ought to be confined to one 
acre. Further consideration was deferred till the Director of Research 
was able to submit his proposals. 

The Director of Research was asked to submit alternative estimates 
to deal with the immediate problem of soil wash and damage to the side?s 
of the stream bed as an emergency measure, and for permanent works of 
protection. 

By order, 

J. I. GNANAMUTTU, 
Secretary, 

Coconut Research Scheme. 
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RUBBER RESEARCH SCHEME (CEYLON) 

LAST BOARD MEETING 

Minutes of a meeting* of the Board of Management held at 11 a.m, 
on Thursday, May 21, 1931, in Committee Room No. 1 of the Legislative 
Council Chamber. 

Present, — Dr. W. Youngman (in the chair), Messrs. C. W. Bickmore, 
Assistant Colonial Treasurer, 1. L. Cameron, B. F. de Silva, C. E. A. 
Dias, J. Farley Elford, H. R. Freeman, F. H. (iriHith, J. D. Hoare. 
C. A. Pereira, Colonel T. Y. Wright, and J. 1. Gnanamutlu (Secretary). 

Minutes , — The minutes of the meeting of February 19, 1931, were 
confirmed and were signed by the Chairman. 

Board of Management. — I'he Chairman welcomed to the Board Mr. I. 
L. Cameron, who had been nominated by the Rubber (irowers’ Association 
in place of Mr. A. S. Collett, resigned, and announced that a nomination 
to fill the vacancy caused by tthe resignation of Mr. Hawes would no 
doubt be made after the elections to the new Council of State. 

London Advisory Committee . — The Chairman proposed to deal with 
questions (a) continuation of the research work in London and (b) possi- 
bility of sharing this work with Malaya, conjointly. He stated that the 
research work in London originated at the suggestion of Professor Wynd- 
ham R. Dunstan of the Imperial Institute, who had desired to have 
associated with him a small scientific staff; this was agreed to by the old 
Ceylon Rubber Research Committee. The present London Advisory Com- 
mittee recommended that this work should be continued. Its cost in the 
past had been between £2,000 and £2,500 a, year. The work had consisted 
largely 6f analysis, for trade purposes, of the finished product sent home 
from (^eylon, and of technical suggestions as to possibilities for improve- 
ment. A joint meeting of the Ceylon and Malaya Rubber Research Com- 
mittees suggested that £5,000 per annum should be initially budgeted for 
joint work by both Malaya and Ceylon. It was for the Board to decide 
whether or not the London research work should be continued beyond 
1931, and if so, whether or not Ceylon should combine with Malaya. It 
was only right -that the London staff should not be kept in uncertainty as 
to what the future position was to be. Mr. Hoare submitted that the 
Rubber (irowers* Association was very anxious that the work should be 
continued and that Association was in a very good position to assess the 
value of the work that was being done in London, and its opinion was 
entitled to consideration. The rubber industry in Ceylon in its present 
condition could not pay much attention to standardisation of manufacture, 
standardisation of the plasticity of rubber, etc., and it was not possible 
to arrive at conclusions without exhaustive tests carried out in London. 
If that work was cut out, Ceylon would be manufacturing blindly and 
not providing what was wanted. Other countries were definitely catering 
for the manufacturers and they should not have an advantage over Ceylon. 

Mr. Dias observed that Malaya had rubber interests five times that 
of Ceylon in magnitude. Malaya could afford to have a big scheme of 
its own. The bulk of Ceylon rubber went to America, but no effort was 
made to manufacture with special reference to that market. In Java all 
the research work was conducted at the central station. 
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The Chairman read out the terms of the preliminary proposals for the 
amalgamation of the Ceylon and Malaya London Advisory Committees, 
which had been received in July 1930. Mr. Hoare observed that it would 
be of mutual benefit to efl'ect the proposed amalgamation, and that it 
would be a pity for two rubber producing countries to work separately. 
Mr. Bickmore added that, in any event, a scientific staff in London would 
be necessary. Mr. (jiriflith suggested that the matter be left over until 
the views of Malaya could be ascertained, which was agreed to. 

The minutes of the meeting of the London Advisory Committee held 
on January 30, 1931, copies of which had been circulated, were passed 
without comments. 

Accounts . — The Colonial Auditor’s report dated March 31, 1931, on 
accounts for the five months ended December 31, 1931, copies of which 
had been circulated, was considered. 

Under item Depreciation, Mr. Dias proposed and Mr. Griffith seconded 
that the Colonial Auditor’s suggestion to calculate depreciation of buildings 
at 5 per cent, per annum, instead of at 10 per cent, be accepted. This 
was carried. At the instance of Mr. Dias, seconded by Mr. Cameron, 
the further suggestion that the rajte ot depreciation under Laboraitory 
Apparatus should be reduced from 25 per cent to 20 pt‘r cent, was not 
approved. 'I'he Colonial Auditor’s report was ac'cepted. 

'I'he Chairman stated the Colonial Auditor had queried the price of 
60 cents per lb. paid for rubber purchased for samples for the Imperial 
Institute, and adcled that the price had been fixed when tht^. market price 
was above 60 cents. 'The bulk of that rubber was sold after experiment. 
Mr. Dias observed that the Board, as representing a new Research Scheme, 
should pay no more than the market pri('e. ('oloncl Wright proposed that 
the market price should be adhered to in future. This was seconded by 
Mr. B. F. de Silva, and carried unanimously. 

A statement showing excesses and unspent balances under the, votes 
for 1930, copies of which had been circula'tcd, was considered. Formal 

approval was given covering excesses totalling Rs. 8,249’23 as against 

unspent balant:es totalling Rs. 4,590*90. 

The statement of receipts and disbursements of the Board of Manage- 
ment for the cjuarter ended March 31, 1931, copies of which had been 
circulated, was passed. This showed a credit balance at that date of 
Rs. 96,682*88. The Chairman reported that the fixed deposits now totalled 
Rs. 115,000. This includtjd Rs. 30,000 which had been transferred from 
current account in April and placed with the National Bank of India Ltd., 

Colombo, at 4J%, approval for which action he now asked of the Board. 

The Board accorded its approval. 

The statement of receipts and disbursements of the London Advisory 
Committee for the quarter ended March 31, 1931, copies of which had 
been circulated, was passed without comments. This statement showed 
a credit balance at that date of £879.10.8. • 

Letters from Messrs. Duncum, Watkins, Ford Co. dated 14th and 
18th March, 1931, requesting that their services as auditors to the Scheme 
be retained, were read. 

The Chairman stated that, under the old Scheme, cheques were 
signed by both the Chairman and Secretary, and he desired the present 
Board to rule whether that practice should continue or not. Colonel Wright 
proposed, seconded by Mr. Griffith, and it was resolved, that the existing 
practice be adhered to. 
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Staff , — letter from Mr. O’Brien, proposing to visit certain institu- 
tions and works in England during his leave period, was considered. 
Colonel Wright remarked that visits to manufacturers would be useful. 
Mr. Bickmore proposed that travelling expenses might be incurred by 
Mr. O’Brien in this connection. This was seconded by Mr. Griffith, and 
was sanctioned by the Board. 

The Board approved of the occupation of the Chemist’s bungalow, 
during Mr. O’Brien’s absence, by Mr. G. O. Seeker, free of rent, but 
on condition that Mr. Seeker should vacate the bungalow if it be wanted 
in the meantime for a Director or other member of the Rubber Reseach 
Staff. 

Test-tapping of Budded Trees , — A letter sumbitted by Mr. O’Brien, 
asking for instruction under what conditions tapping tests might be 
carried out on estates, was considered. The Chairman stressed the 
importance of uniformity in the system of tapping so that comparable 
results might be obtained. Mr. Murray submitted that a standard method 
of tapping would be difficult as various methods would have to be tried 
out and that, although very few estates were test-tapping at the present 
time, it was necessary to define a policy. Mr. Dias suggested that the 
Scheme should wait until the estates were in a position to ask for tests. 

It was agreed that the technical staff should establish contact with 
interested estates, visit them before tapping was commenced and give 
them friendly advice. Mr, Dias pointed out that the earlier tappings would 
not be of much use and that no reliable testing would be possible before 
the end of 1931, after which a proper scheme could be drawn up with 
details of the requisite records. It was decided that a technique be worked 
out as soon as the staff is able to deal with the matter, and that in the 
meantime Mr. Murray should give any needful advice to estates which 
applied for assistance. 

Reports , — The progress reports of the technical officers for February, 
March, and April, 1931, copies of which had been circulated, were passed. 
With reference to the Agricultural Assistant’s report for April, 1931, it 
was observed that the passage relating to the extermination of Mikaniu 
scandens by Cuscuta chinensis should be modified, ft being evident that 
the Mikaniu in this case had no room to spread. It was desired that the 
Agricultural Assistant should start tapping any suitable trees out of those 
planted in the 1926 clearing. 

A letter from Mr. Murray re the issue to Messrs. Harrisons & Cros- 
field, agents of Messrs Drake & Fletcher, of his report on their 
“Dustejecta”, was considered. The Board agreed to the issue of the 
report to the agents. 

Experiment Station , — The detailed statement of expenditure for the 
months of January, February, and March 1931, was tabled. 

Mr. Griffith reported that Estate Committee required that the policy 
of the Board as to future expansion be first defined before they could 
proceed. The extent of land required, whether for purchase or lease, 
and on what conditions, had to be settled. The Committee was of opinion 
that the Board should possess its own property. 

Soil Erosion , — The Chairman invited suggestions or comments upon 
the report of the Soil Erosion Commission. Mr, Dias observed that, so 
far as the Board was concerned, all the recommendations of the Com- 
mission were being carried out at Nivitigalakele and nothing more could 
be done at present, but that when the Board had its own property there 
would be much tq be done by way of further experiments. It was resolved 
that the attention of planters should be drawn in the next publication ©f 
the Scheme to the recommendations contained in the Commission’s report. 
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Seal and Crest , — ^The Board approved of a fresh design of a seal and 
crest (black elephant between two rows of rubber trees). 

Publications , — ^'Fhe Chairman invited the views of the Board regarding 
,a scheme of distribution of its future publications. Seeing that there were 
no direct subscribers to be served, a scheme of supply to all estates of 
over 10 acres, as was done by the Tea Research Institute, would, in the 
case of rubber, entail an issue of 3,500 copies. 

Mr. Dias suggested that applications should be called for from estates 
and individuals who desired to be registered at the beginning of each year 
for the supply of the bulletin and the quarterly circulars, a notice in respect 
of 1931 being published in the next three issues of The Tropical Af^ricul- 
turist. This was agreed to. It was also decided that the next bulletin 
(No. 51) be printed at the cost of the Scheme and that the issue be 
limited to 1000 copies. 

The Chairman announced that the 2nd and 3rd Quarterly Circulars of 
1931 would be combined inlio one publication and issued in July. 

Other Business , — It was resolved that future meetings be timed at 
10 a.m., and that the nexjt meeting be convened on July 16, the Estate 
Committee meeting before that date. 

By order, 

J. i. GNANAiyiUTTU, 
Secretary, 

Board of Management. 
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DEPARTMENTAL NOTES 

PROGRESS REPORT OF THE EXPERIMENT 
STATION. PER APENIYA 

FOR THE MONTHS OF MAY AND 
JUNE. 1931 

TEA 

D uring the first week in June cuttings of Gliricidia maculata were 
planted 20 ft. by 20 ft. in all plots used in the Indigofera trial 
where no shade trees at present exist, 'llie Indigofera 
trial in its present form is due to terminate at the end of 
September 1931 and it is thought that the planting of these 
cuttings can in no way affect the issue of the trial before that date. 

A final thinning of Alhiszias was done in plot 150. The widely spaced 
trees that are left will not in future be lopped. 

Plans for the carrying out of a tea pruning experiment in collaboration 
with the Tea Research Institute are, at the time of writing, still not quite 
decided. 

RUBBER 

Left-to-Right vs. RighMo-Left Cut 

This experiment was started in plot 87 on 1st April, 1926, and was 
brought to a conclusion on 31st March, 1931. Two cuts, one left-to-right 
and one right-to-left were put on each tree, each occupying a quarter of 
the circumference. The two cuts together formed an inverted V and 
occupied half of the circumference. The latex from all left-to-right cuts and 
all right-to-left cuts was collected separately. One hundred and fourteen 
trees were originally used but six treated for brown bast in 1929 and were 
taken out of tapping. 

The yields for five years are shown below : 



Grammes dry 

rubber 

Difference 


From left-to- 

From right-to- 


Year 

right cuts 

left cuts 


1926-27 

162681 

151119 

left-to-right %% better 

1927-28 

136397 

143728 

right-to-left S% „ 

1928-29 

140121 

139060 

left-to-right i% „ 

1929-30 

185739 

182278 

left-to-right \ % „ 

1930-31 

189909 

196424 

right-to-left 3% „ 

Total 

814847 

812609 

left-to-right \% ,, 


It is quite obvious from these figures that the direction of the slope 
of the cut has not exerted any, influence on yield and there would appear 
to be no object in recommending any change in the normal estate procedure 
of a left-to-right cut. 

Uie One-Third Resting Experiment 

This experiment was started on April 1st, 1928 in the Avenue Rubber. 
There are twelve plots of originally twenty-four trees each. Six of these 
plots are tapped on alternate days throughout the year. The other six plots 
are each divided into three sub-plots of eight trees each known respectively 
as the (a) , (b) , and (c) sub-plots. Each of these sub-plots is rested in 
turn for a month at a time so that only two-thirds of the trees in these six 
plots are in tapping at any one time. 

The yields for the first three years are given below. 
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It will be noticed that although in the one-third-resting plots only one- 
third of the trees are in tapping at any one time the loss in yield compared 
with the trees tapped continuously on alternate days has in no year been as 
much as one-third. In the second year the loss increased, rather surpris- 
ingly, to twenty per cent, but was reduced again to eleven per cent in the 

third year. 

The high yield of plot 6 of the continuously tapped plots attracts 

attention and reference to the plan of the experiment shows that this is an 

outside plot bordering on an open space. Plot 1 of the one-third-resting 
plots is also an outside plot but in this case more rubber is found across 
the road on which the plot borders. The necessity for border rows in 
rubber experiments is thus further emphasised and it would appear probable 
that with perfectly equal conditions the loss in crop from resting one-third 
of the area at a time would be even less than is shown in this experiment. 

The most striking point of all, however, is that twenty-one of the 
hundred and forty-four trees tapped continuously on alternate days have 
been treated for, or show symptoms of, brown bast against only one tree 
in the one-third-resting plots. 

}3ark measurements taken at the end of March showed no difference 
betw^een the two treatments. The average thicknesses of renewed bark 
were identical. 

The New Avenue Rubber Manurial Experiment 

The first manurial application in this experiment was made in December 
1929, and tapping started on 1st April, 1930. There has not yet been time 
for a statistical examination of the first year’s yields but in view of the 
writer’s departure on three months’ leave in July it has been thought advis- 
able to publish the figures without statistical examination in this report. 

Twenty plots of twenty trees each are used in this experiment and 
these plots are divided into five blocks of four plots each, the position of 
the plots in the blocks being randomised. The treatments are as follows: 

N plots (green bands^ . 2 lb. Sulphate of ammonia per tree per year =r 

40 lb. per plot = 40 lb.* nitrogen per 100 trees. 

2N plots (double green bands). 4 lb. Sulphate of ammonia per tree 
per year = 80 lb. per plot = 80 Ib. nitrogen per 100 trees. 

NPHP Plots (green, red, and Slack bands). 2 lb. Sulphate of ammonia 
per tree per year = 40 lb. per plot = 40 lb. nitrogen per 100 
trees; 2’2 lb. superphosphate per tree per year = 44^ lb. per 
plot = 40 lb. phosphoric acid per iOO trees; 8 lb. muriate of 
potash per tree per year=16 lb. per p1ot = 40 lb. potash per 100 
trees. 

C Plots (white bands). No manures, but same forking as the manured 
plots. 

Briefly the treatments ma)^ be described as nitrogen, double nitrogen, 
general piixture, and control. 

All manures are broadcasted down the middle of the avenues and forked 
in with envelope-forking once annually in the month of December, The 
control plots are similarly forked at the same time. 

Tapping is on alternate days throughout the year on the half circum- 
ference. 

A space of forty feet and a drain exists between avenues. The plots 
are transversely separated by leaving four trees between each plot and 
digging a drain between these two pairs of trees. 

The first year’s yields are found in the following table : 
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In every block except block 1 all three manurial treatments show an 
increase over the control. Except in block 2 the single dose of nitrogen 
(2 lb. per tree) appears superior to the double dose. The high yield of 
plot N3 in block 3 is rather inexplicable and has resulted in the average 
yield of the N plots coming out higher than the average of the NPHP plots, 
although in every other block the general mixture is superior. 

There is certainly an indication that manuring has increased yield in 
this experiment, though definite conclusions must await a statistical exami- 
nation of the figures. 

Disease 

A severe and widespread fall of leaves and pods was noticed early in 
June. Specimens of leaves and pods were sent to the Acting Mycologist 
who attributed the trouble to Gloesporium alhomhrum . 

Miscellaneous 

The eradication of rubber trees in plot 77A (out of tapping) wa^ 
completed at the end of May and a start w'as made in June on plot 88 where 
the right and left cuts experiment has been brcxight to a conclusion. 

CACAO 

The pollarding of the centre block was completed at the end of June. 
The re-shaping of these very much mutilated trees will be an interesting 
experiment. 

New dadap cuttings were planted in the centre, Muniandy’s, and hillside 
blocks. These cuttings were planted either in places where shade was 
deficient or near old or decayed trees which require replacing. 

TUNG OIL 

A number of circulars were issued to persons known to be growing 
Aleurites Fordii and Aleurites montana and a summary of the replies obtained 
is here given. 

Sixteen reports were received as to A. Fordii. The number of plants 
being grown was small. In no case were more than six trees planted. Out 
of sixteen reports only two are really favourable — one at Galboda at an 
elevation of 2,800 feet and wdth a rainfall of 196 inches^ and the other near 
Hadulla. The remainder all report partial or complete failure, or poor 
growth. In a number of cases the replies indicate that the plants failed 
to withstand periods of drought. 

It would be interesting to hear of a somewhat larger trial of this 
species. ^ 

The reports on Aleurites montana are fewer but much more favourable. 
Only two reports are really unfavourable — one from Panwila and one from 
Wattegama. ‘ In other cases good healthy growth is reported from low 
and mid-country localities. In the case of this plant, planting on a field 
scale has been undertaken in qt least four estates. The writer visited one 
such clearing in the low-country in May and was very favourably impressed 
by the healthy appearance of the young plants. 

The writer would be glad to hear from any growers of these plants. 

On the Experiment Station, fifty-three more plants of Aluerites montana 
were planted in new terraces dug as an extension to block B. of the terraced 
vallfif^ There are now over a hundred trees of A . montana growing. 

/ / SOIL EROSION EXPERIMENTS 

' /Lnother year’s figures are now available from area A. In this area 
twQ"' plots are under Iridigofera endecaphylla, two have hedges of Clitoria 
cafiianifoUa, while the remaining two plots act as controls. AU plots are 
plknted with tea interplanted with GUricidia maculata. 
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In the first year of the experiment, 1926-27, the cover and hedge plants 
had not been planted and the true effect of the treatments can therefore 
only be gauged by comparison of the control plots with the treated plots 
before and after the application of the treatments. 


The following have been the actual 

losses of soil during the five years 

of the experiment. 

The figures in brackets represent the percentage of the 

c ontrol plots. 




Year 

Control plots 
lb. 

Indigofera plots^ 
lb. 

Clitoi ia plots 
lb. 

1926-27 

863*8 

738*1 

10557 


uoo) 

C85*4) 

(122) 

1927-28 

1810*9 

1538 4 

2069 6 


coo) 

{84’9) 

(114-3) 

1928-29 

1733 1 

723-3 

1416 6 


(100) 

(41-7) 

(817) 

1929-30 

1039-7 

32r8 

577 '9 


(100) 

(30‘9) 

(55‘6) 

1930-31 

65 r4 

20 rs 

562 9 


(100) 

(307) 

(86-4) 

The growth of 

Indigojera was slow at first and even 

now the creeper 


has never become established in one corner of one of the plots. The effect 
of the cover however has been marked and progressive. The CUioria hedges 
made satisfactory growth from the first and they certainly hold up a good 
deal of soil. The figures, however, show that, as might be expected, such 
h('dg(*s are not nearly as valuable as a rover ('rop in checking erosion. 

('ompared with the first year the reduction in erosion effec'ted by the 
two treatments has been as follows ; 


] iuli^nfrra plots — 85‘4 - 80'7 — 54’7 per cent. 

(litorla plots — 122 0 - 86'4^ 35'6 per cent. 

It may be of interest to calculate the losses of soil per ac'ic over five 
years from the actual losses in these plots. 

Losses of soil in tons per acre in four years. 


Control Idots 
47-6 


Indigofera Plots 
27-5 

THE IRIYAGAMA DIVISION 


Clitoria Plots 

44 4 


The final selection w^ts made of mother trees to be intituled in area 4, 
for which the budding will be done in Aiigust-September this year. The 
trees to be tested in this area will be as under ; 


Heneratgoda 

2 

Dalkeith 

3515 

Talagolla 

2 

(iovinna 

• 771 

Y ogam a 

IH 

'I'algasvvella 

\ 

Frocester 

56 

Madola 

22 

Madola 

no 

Heneratgoda 

21 

Nakiadeoiya 

2 


(control) 




8 


Sixty-tree clones will be used and the arrangement of the area will be 
similar to that of previous areas. 
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As a result of a conference with the Chief Technical Officer of the 
Rubber Research Scheme a further twenty-six estate mother trees were 
selected for testing, and budwood of twenty of the trees was secured and 
budded on to nursery stocks in May. Some of the trees had not been 
pollarded and the budwood was poor, but present indications are that a 
sufficient number of successes will be obtained from all except one or two 
of these trees to produce enough budwood for rebudding and field testing 
next year. On this occasion the budwood was secured about eighteen 
months before the next budding is to be done as it has been found that a 
year’s growth of budwood is not generally enough. 

Filling of holes in a new small area of foreign clones, area 8, to be 
planted this year was completed, and terracing was started. In this area 
AVROS 71, B.R. 1 and B.R. 2 will be tested with H2 as control as usual. 

Vacancies in areas 1, 2, 3, and 7 w^ere supplied with stumps budded in 
the nursery. 

GENERAL 

A tour of the station was fixed for May 12th but heavy rain prevented 
the tour being made. 

Many hours have been spent during this year in overhauling and re- 
organising the office files. An enormous quantity of useless matter has 
been destroyed and a new system has been put into force which is designed 
to prevent future accumulation of useless papers. 

T. H. HOLLAND, 
Manager, 

Experiment Station, 
Peradeniya. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 30th JUNE, 1931 




No. of 






Province, &c. 

Disease 

Cases up 
to Date 
since 

Fiesh 

Cases 

Reco- 

veries 

£ 

■« 

V 

Bal- 

ance 

111 

No. 

Shot 



Jan. 1st 



Q 




1931 







Kinderpest 

380 

52 

77 

278 

9 

16 

Western 

Foot-and-mouth disease 
Anthrax 

715 

50 

678 

16 

21 


Kabies (Dogs) 

2* 



... 

... 

2 


Piroplasiiiosis 


... 


... 

... 

... 


Kinderpest 

Foot-and-mouth disease 

224 

9 

208 

*9 

7 

... 

Colombo 

Municipality 

Anthrax (Sheep & Goats) 
Rabies (Dogs) 
Haemorrhagic 

I2t 

3 

1 


12 




Septicaemia 



... 

... 




Black Quarter 

Kovine I'uberculosis 

... 

;;; 


••• 



Cattle Quarantine 

Kinderpest 

Foot-and-mouth disease 

28 


27 

1 



Station 

Anthrax (Sheep ik Goals) 

99 

2 

... 

99 


... 


Kinderpest 

Foot-and-mouth disease 

423 J 

274 

146 

3 

274 

... 

Central 

Anthrax 

Kabies (Dogs) 

8 

1 


8 




Kinderpest 

1346 





... 

Southern 

Koot-ind -mouth disease 
Anthrax 

Rabies (Dogs) 


1341 

5 





Rinderpest 

Foot-and-mouth disease 

VFREE 






Niirthern 

Anthrax 







Black Quarter 

Rabies ( Dogs) 

) __ 




• 



Rinderpest 




... 

... 

... 

H^astern 

Foot-and-mouth disease 
Anthrax 



... 

... 

... 

... 


Surra 

5 



5 

... 



Rinderpest 

9955 

'983“ 

^2~59~ 

;8847 

32 



Foot-and-mouth disease 

209 

165 

98 

... 

III 

... 

North-Western 

Anthrax 

Rabies (Dogsl 

• 

2 

2 

... 


::: 

2 


Rinderpest 

3955 

620 

~62^r~ 

3074 

154 

98 

North*Centrat 

Foot-and-mouth disease 
Anthrax 




i ... 




Rinderpest 







Uva 

Foot-and-mouth disease 
Anthrax 

5 


5 

i ••• 


... 


Rabies (Dogs) 

1 • ... 

1 




... 

»♦« 


Rinderpest 


43 



* 28 



Foot-and-mouth disease 
Anthrax 

111 

83 


... 


... 

S ibaraijamuwa ' 

Haemorrhagic 

Septicaemia 

31 

* 

... 

31 




Piroplasmosis 

2 

... 

2 


... 


i 

Rabies (Dogs) 

3 

1 



* * * 


3 


• • 1 case In a cow. T 2 cases amongst cattle. t 2 cases amongst pigs. 


Q.V. 8. Office. G. W. STURQESS, 

Colombo, 9th July, 1931. Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 
JUNE, 1931 


station 

Temperature 

Humidity 

Amount of 
Cloud 

Rainfall 

B 
a » 
S.S 

Dif- 

ference 

from 

Averafte 

Mean 

Minimum 

Dif. 

ference 

from 

Average 

& 

Night (from 
Minimum) 

Amount 

No, of 
Rainy 
Days 

Difference 

from 

Average 


o 

o 

o 

o 

Yo 

% 


Inohes 


Inches 

Colombo 

856 

+ 04 

77‘6 

+ 0 7 

82 

89 

8'4 

10'60 

29 

+ 

2*02 

Puttalam 

87'3 

+ 16 

80’ 1 

+ 2*2 

75 

85 

6 8 

072 

8 

- 

0-96 

Mannar 

89'0 

+ 0"2 

81*4 

+ 13 

73 

81 

5’6 

0 

0 

- 

0*53 

Jaffna 

86-8 

+ n 

818 

+ 1 0 

78 

83 

5‘8 

0 

0 

- 

062 

Trincomalee - 

92 3 

+ 0 7 

79*6 

+ 1*6 

61 

80 

60 

0 

0 

- 

r2i 

Batticaloa 

92-5 

+ 05 

78-2 

+ 15 

59 

82 

6'8 

0-58 

3 

- 

039 

Ham ban tot a - 

855 

-0-6 

77'2 

+ 1*8 

80 

89 

61 

4*75 

21 

+ 

2*40 

Gallc 

840 

+ 0*5 

77'4 

+ 0*1 

85 

91 

7*2 

963 

27 

+ 

r32 

Ratnapura 

856 

-0*1 

75 6 

+ 0*8 

82 

93 

78 

25-57 

29 

+ 

57! 

A’pura 

90 4 

+ 03 

774 

+ 11 

67 

91 

7’6 

0-22 

2 

“ 

1 04 

Kuril negala - 

864 

~0*2 

75 9 

+ 0*5 

80 

91 

8 7 

9-77 

26 

+ 

1*95 

Kandy 

819 

0 i 

71*6 

+ 0*9 

80 

90 

8 0 

10 30 

27 

+ 

0 87 

Badulla 

86'0 

+ 0‘8j 

66*9 

+ 2*3 

66 

92 

59 

035 

8 

- 

186 

Diyatalawa - 

777 

-0 1 1 

64*7 

+ 2*3 

65 

79 

6-3 

r37 

10 


048 

Hakgala 

680 

-07 

59*2 

+ 2 2 

84 

86 

5'6 

ir87 

23 

+ 

424 

N’Eliya 

650 

~0‘2 

567 

+ 2*4 

90 

94 

94 

16-26 

28 

1 

+ 

L. 

3-74 


The pressure gradient was sleeper than usual in June, and rainfall was 
above average at most of the stations in the south-west quartcM* of the 
Island. These excesses w’ere most marked among the hills in the western 
half of the C.P., and in Sab. 

The highest total was at Theydon Bois (56*67), and other stations 
with over 50 inches were Watawak^ Kitulgala and Midford, while there 
were several over 40 in the same district. 

In the S.P. and in the N.W.P. south of Chilaw, pi:u'tirally all stations 
were in excess, though by smaller amounts, while in the W.P., though 
the majority were in excess, there were several cases of deficit. In the 
greater part of Uva rainfall was deficient, and deficits were slightly more 
marked in the N.C.P. and E.P., both of which contained a good many 
stations with no rain. In the N.P. hardly any rain was rec'orded, so the 
decifits, though no.t numericallly very large, wktc equal to the Juive 
averages. 

The bulk of the rain fell between the 3rd and 9th and in tht* last ten 
days of the month, though some stations reported rain on eadi of the 
thirttiy days, 

A very interesting feature of the month was the typically monsoonal 
disftribution of the rain, unhelped by any depression and with comparatively 
little thunder. Despite the large totals for the month, no station reported 
over 5 inches in a day, the highest figure for 24 hours being Geekiyana- 
kande’s 4*98. 

A natural concomitant of the steep gradient w^as strong wind, which 
was particularly well marked in the N.P. and showed on the west coa,st 
in a series of squalls, w'hile Up-Country observers found much to criticise 
in it — particularly about the 6th and 20th. The w^ay in which the rain at 
the coast was largely in the form of squalls with intermittenf clearyiess also 
shows in the fact that, despite the heavy rain, the duration of bright sun- 
shine was about normal. 


A. T. BAMFORD. 
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EDITORIAL 


COTTON CULTIVATION 


A 1 the {)resent moment there is ;i movement to grow 
cotton in Cieylon with the idea of encouraging spin- 
ning and weaving as cotttage industries. 'I'he object 
of developing such a home craft is a most laudable 
one and nothing shoukl be done to discourage it. It is wise 
however to weigh every factor concerned and to see* how far the 
growing of cotton is a possible proposition. The song of the 
spinning wheel in India is set to a different tune from that in 
Ceylon. In India it directs the attention to tihe fact that the 
country was the cradle of the cotton industry and that it grows 
the raw material in abundance. India produces annually some 
five million bales of cotton, Ceylon has never yet produced five- 
hundred. Cotton has been associated with India as a national 
staple certainly from the time of the first Aryan invasions. Spun 
cotton that may be not less than four thousand years old has 
been found preserved in the ruins of the ancient citjes of the 
Indus Valley. Sind, that will by the work of the irrigation 
engineers shortly be converted into a country capable of grbwing 
a va.st crop of the staple without doubt, produced it in ancient 
times, for its very name is Babylonian for cotton. The people 
6f India have thus been for ages associated with the cotton plant 
by sentiment, tradition, training, and hereditary accomplish- 
ment. 
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Ini Ceylon the national crop has not been cotton but paddy. 
The evidence is that the introduction of rice to Ceylon is con- 
temporaneous with that of the Sinhalese themselves. It is in 
terms of paddy and not cotton that evolution has taken place 
in this Island. Engineering science developed to a high stage 
in the construction of wonderful irrigation works for paddy 
growing. All the implements of cultivation have been evolved 
to supply the needs of paddy husbandry. The architect has taken 
his idea for the shape of a dagaba from a heap 'of paddy. 

Cotton may possibly be grown as a garden plant in many 
parts of the country and, if it supplies the housewife with a use- 
ful industry, is all to the good. As a field crop, and it is upon 
the development of field crops that the agricultural future of 
this Island depends, it can be grown in but few parts. 

Cotton requires that, during its three to four months’ grow- 
ing period, there should be a fairly evenly distributed rainfall of 
not less than some thirty inches, and not more than forty-five. 
Further the growing period must be followed by a couple of 
months of little or no rain, during tihis period the ripening pro- 
cess takes place. 

If the crop be intended for home industry an important 
point is to consider how it can be ginned, that is, how the lint 
can be separated from the seed. Ceylon has evolved no ginning 
implements and those of simple hand-pbwer type that she has 
borrowed from India do not deal well with the fuzzy seeded 
variety of cotton that is now generally grown. Hand stripping of 
the seed is a tedious process. All these matters have to be 
tihought about by those who would grow cotton and spin and 
weave it into cloth. 
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SECTION il 

THE GREEN MANURING OF TEA, COFFEE, 

AND CACAO 

T. H. HOLLAND, DIP. AGRIC. (WYE). 

MANAGER. EXPERIMENT STATION, PERADENIYA 

TEA 

T he use of leguminous and other plants in tea is wide- 
spread in most countries where tea is grown, d'he 
general [)rinciples involved in the use of such plants 
have been discussed in Section 1. For a more 
detailed examination of the practices followed consideration of 
these plants under the headings trees, bush plants, and creepers 
can be conveniently employed. 

TREES 

d'he advantages to be gained by planting trees among tea 
are as follows: 

(1) Shade is [)rt)vided for the crop ;ind the soil. 

(I2) Some shelter from the wind is afforded. 

(3) The roots of the tree help to open up the soil and may 
assist drainage. 

(4) If leguminous trees are used fhe other advantages 
enumerated can be obtained without greatly depleting 
the stf)re of nitrogen in the soil and an increase of 
nitrogen may even result. 

(5) 1 he direct impact of rain on the soil is to some extent 
broken and this, coupled with the effect of the leaf fall 
or loppings left on the surface, helps in checking soil 
erosion. 

(6) There is evidence to show that high shade is benefi- 
cial in lessening tortrix attack. 

(7) Natural leaf fall or loppings left on the surface of the 
soil form a mulch which helps to preserve soil moisture 
in dry weather. In addition such material will gradu- 
ally decompose and will eventually augment the humus 
content of the soil. 

. (8) Loppings incorporated info the soil by forking or bury- 

ing will make a valuable addition to the humus content 
of the soil and such green material provides nitrogen 
in a cheap form. 
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(9) The shade provided by the trees helps to check weed 
growth. 

(10) In young tea clearings food, which might otherwise have 
been lost owing to the small area occupied by the roots 

of the young tea plants, is taken up by the trees and 
later returned to the soil in the form of leaf-fail or 
loppings. 

(11) The planting of trees may increase the rainfall, or check 

the diminution of the rainfall caused by clearing jungle. 

(12) The planting of trees may encourage birds which prey 

on insect pests. 

The predominance of any one of these advantages will 
depend on the conditions in each case. It will often be im- 
possible to say in which way the chief benefit is obtained. 

Each of these points will now be discussed in detail. 

(1) Shade . — The shading of the soil and of the tea must be 
considered separately. It is generally accepted that the constant 
exposure of soil to tropical sun results in loss of humus and 
consequent deterioration in fertility. There may be occasions 
where in very damp districts too heavy a shading of the soil 
would be detrimental. In this case, as will be mentioned later, 
the tea would also be directly detrimentally affected, so that on 
a well-managed estate such conditions are not likely to be 
allowed to develop. 

The question as to whether tea actually requires or is bene- 
fited by shade has been frequently discussed. A good deal 
probably depends on the elevation and climatic conditions. 

Elliott and Whitehead write “In the low-country and 
mid-country the planting of trees is also done with a view to 
providing shade for the tea”. Hope writing of North 
India, says “slight .shade is probably of direct benefit to tea” 
and points out that after a certain point light retards the growth 
of plants. He also points out that tea in its natural habit is a 
jungle plant and is not accustomed to fierce light. 

Hope and Tunstall say “It is generally believed that 
the tea .plant thrives best under light shade but it has also been 
proved that too mudh shade retards the growth and renders 
tihe plant liable to all manners of ailments”. 

Mann and Hutchinson believe that in Northern India 
the slight shade given by Alhizzia stipulata is beneficial in certain 
positions such as a hot south or sbuth-west slope on the plains: 
they qualify their statement however by saying that it is ex- 
tremely probable that the beneficial effects attributed to the 
actual casting of shadow are in reality obtained in other ways. 



73 


I’lhere is a fairly general opinion that low-country tea in 
Ceylon requires shade, though again this assertion is often 
qualified by the admission that shade is probably not the most 
important factor involved. It is also often stated that the mid- 
country tea requires shade. There are plots of perfectly healthy 
tea growing at Feradeniya without shade but there is also ample 
evidence of the value of planting leguminous plants in tea. 
If the value of planting trees in tea is generally admitted the 
question of whether the actual casting of shadow is benefi- 
cial or not rather loses importance since even if actual shade 
were proved to be of no importance the practice would still 
prevail. 

I'here is one aspect of the question which deserves atten- 
tion. Several superintendents, particularly in Uva, state that 
tea suffers much less in drought if shade is provided. The 
reason for this is not perfectly clear. Theoretically tihe presence 
of trees in full leaf should result in a greater loss of moisture 
through transpiration than is saved by shading the ground and 
checking surface evaporation and the proper course would be 
to lop the trees at the beginning of the drought, thus simulta- 
neously reducing loss by transpiration and providing a mulch 
of leaves on the surface which would materially assist in checking 
evaporation. Joachim and Kandiah have .studied this 
subject during drought at Peradeniya. In the experiment of 
whidh they write there is no mulching of leaves done but the 
comparison between plots with unlopped green manure trees 
and bare control plots is of interest. The authors found that in 
the early stages of drought plots containing unlopped Glhicidia 
contained more moisture at all depths than the bare control 
plots, but in the later stages of the clrought the moisture content 
in the bare control pipts was very slightly greater than that of 
the plots containing unlopped Gliricidia. The droughts sus- 
tained in Uva are of long duration and one would expect a pro- 
gressive loss of soil moisture to the final detriment of the tea 
in fields bearing shade in full leaf. The opinion however that 
tea weathers a drought best undef shade is widely held and 
emphatically expressed. 

Whatever ambiguity there may be Over the question of 
the necessity for shade for tea there is none concerning the effect 
of too dense a sihade, Mann and Hut;chinson state that 
too much shade tends to increase tihe amount of stalk. This 
view is generally born out by Ceylon planters. Overshaded 
tea has usually a healthy colour, but the crop is short, the leaf is 
stalky, and the quality of the made tea is poor. 
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(2) Shelter from Wind. — If trees are planted with tihe sole 
or principal object of breaking the force of the wind they are 
usually planted in close belts running r'ougihly at right angles 
to the prevailing wind. Such a practice is really outside the 
scope of this treatise but as trees planted in belts as windbreaks 
benefit the tea to some extent in other ways, a brief mention 
will be made of the practice. Probably Grevillea robusta and 
Acacia decurrens are used for windbelts more than any other 
trees. Both these trees afford a heavy litter of fallen leaves 
and if they are planted in belts along the boundaries or in the 
tea a good deal of this litter will be scattered over a wider area 
than that actually occupied by the belt. Ihe subject will be 
mentioned again in the notes on individual trees. 

Trees spaced througihout the tea, however, will do much to 
protect the tea from the full force of the wind and in some wind- 
swept districts this may even be the principal object in planting 
trees. In such cases the ability to stand up to wind is the most 
important consideration in the choice of a tree. 

The superintendent of an estate in Bogawantalawa writes 
that at 5,200 feet he plants Acacia decurrens because other 
shade trees will not stand up to the wind. The superintendent 
of an estate in Haputale testifies to the value of the dadaps in 
a windy district, but this is not generally borne out and the 
writer has seen on a very windy slope dadaps almost leafless 
and affording very little protection to the tea. In the case in 
question the superintendent was making use of a species of 
Eugenia, known locally as Wal-jambu, for planting in the most 
windswept portions of his estate’. These trees stood the condi- 
tions well and afforded a considerable measure of protection. 

Mr. F. A. Stockdale, commenting on the question, wrote 
‘ ‘ I have for some time considered that a breakaway from tradi- 
tion in regard to windswept areas in Ceyl6n was very essential 
and this I attem{)ted to make clear in a note to the Morawak 
Korale Planters’ Association. 1 personally think that windbelts 
of mango — the common type — may well be worth while. I'his is 
commonly used, with an indigenous Calophyllum, in Grenada 
in the West Indies in windswept cacao in hilly areas”. 

‘‘Definite windbelts appear to be desirable but what trees 
can be used has yet to be definitely ascertained. Eucalyptus 
and Grevillea suggest themselves, but neither of tlhese will grow 
satisfactorily on heavy soils where drainage is inferior. For 
windbreaks it is not necessary to confine the choice to legu,- 
minous trees and it is quite possible that in badly blown areas 
breaks of mango, del, jak, domba, jambu or Malay apple could 
be grown with material advantage. Experiments with various 
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plants should be made. It is unnecessary to indicate the check- 
ing effect on the growth of tea tihat an uncontrolled full sweep 
of high wind will have.” 

Mr. Stockdale’s remarks deserve the most serious consi- 
deration. Where a tree of proved value to tea will in other 
ways stand up to wind and effectively check its force its use is 
indicated. Examples are to be found in the use of Acacia decur- 
rens at elevations between 5,000 and 7,000 feet and of Grevillea 
tobusta round Hakgala, Welimada and elsewhere. Where the 
commonly grown trees will not serve the purpose fresh species 
should be tried. 

The well-known incompatibility of tea and Eucalyptus pre- 
cludes the planting of the latter actually among tea. There 
may be causes in which belts of tea seed bearers might be made 
use of but in that case conditions would not be favourable for 
the [production of tea seed. 

Where trees are planted primarily or largely for protection 
against wind io[)ping will have to be done some time before the 
windy season so that the trees carry as much foliage as possible 
when the wind comes. 

(3) Root Action . — There is a considerable body of opinion 
in favour of the theory that root action is one of the principal 
ways in which benefit is obtained from [planting trees in tea. 

It is probable that in Ceylon this action is best exemplified 
in the case of Alhizzia moluccana. 

S[)eaking of Alhizzia siipulata in Imlia. Mann and Hutchin- 
son point out that the root action of this tree is most 
important; not only Jo the fine rootlets effect a m'ost efficient 
cultivation of the soil but a considerable improvement to 
drainage is effected. In this way the root range of the tea 
bush is considerably increased. I'o show the enormous range 
of the roots of these trees the aulhors quote measurements 
taken on an estate. These figures are given below: 

Age from planting Height of trees Ratlius of root range 


1 year 

feet 

8 feet 

2 years 

14 ,, 

17 „ 

3 ,, 

16 „ 

27 ,, 

4 „ 

17 „ 

33 ., 

5 „ 

20 ,. 

55 ., 
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Further records are quoted of comparative leaf obtained 
from bushes near Albizzia stipulata and those far away from 
them. 

Position of bushes Weight of leaf from Weight of leaf 




100 bushes 

per bush 

1. 

Near Albizzia trees 

180 lb. 

1-8 lb. 

2. 

) ) » » > » 

im .. 

1-6 „ 

3. 

M ) » M 

180i- „ 

1-8 „ 

4. 

Away from Albizzia 

trees 91 , , 

•9,, 

5. 

» ) ) » , > 

70 „ 

•7 „ 

There is of course no 

positive proof 

that the benefit 


obviously obtained is actually or only due to root action and 
against this contention may be set the obvious detrimental effect 
on tea of the proximity of large rubber trees. This latter fact 
would ratiher point to the view that Albizzia being a leguminous 
tree the benefit is rather derived from its power of assimilating 
nitrogen. This is a question which cannot easily be solved 
but in Ceylon it is also frequently found that tea bushes grow- 
ing close up against large Albizzias have a particularly vigorous 
appearance. As far as the writer is aware there are no Ceylon 
figures with regard to the relative yield of tea bushes growing 
near to, or far from, shade trees but several superintendents 
have testified to the value of the root action of shade trees, 
particularly Albizzia. 

(4) Nitrogen Assimilation . — Leguminous plants usually 
form nodules on their roots in which are found bacteria capable 
of assimilating nitrogen from thef soil atm'osi)here. This fact has 
been demonstrated by growing legumes in quartz sand wholly 
devoid of nitrogen, only the necessary bacteria and minerals 
being added. Under ordinary conditions, however, only a pro- 
portion of the nitrogen found in a leguminous plant is assimi- 
lated from the atmosphere, the remainder being taken from the 
soil in the ordinary way. Even so, if the entire plant were 
returned to the soil, an increase in the nitrogen content of the 
soil should reasonably be expected. This of course cannot be 
done with trees but a proportion of the leafy matter is usually 
returned to the soil. The proportion of the total nitrogen taken 
up which is assimilated from the atmosphere is stated to vary 
with different leguminous plants, and further the ability to 
assimilate atmospheric nitrogen varies with different leguminous 
plants. The fertility of the soil also affects assimilation of 
nitrogen in a poor soil the plant assimilates more nitrogen 
from the atmosphere and in a fertile soil less. There are also 
other causes of variation in the amount of atmospheric nitrogen 
assimilated. 
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Apart from the question of tihe return of the green material 
to the soil is the problem of whether the msere presence of a 
leguminous tree, showing nodule formation on its roots results 
in an increase in soil nitrogen. Evidence in this connection 
under tropical conditions has recently been collected by Joachim 
and Pandittesekere As has been pointed out in Section I 
the automatic preservation of a more or less fixed carbon- 
nitrogen ratio largely determines the amount of nitrogen to be 
found in a soil. In the Peradeniya experiment discussed by the 
authors a sligiht loss in nitrogen was found to have occurred in 
most plots planted with leguminous ttees and bush plants. 
This was so whether the trees were lopped and the loppings 
forked in or whether they were left unlopped. A larger loss 
however occurred in the bare control plots and the authors infer 
that the presence of these leguminous plants has checked the 
natural loss of nitrogen which occurred on the bare plots, even 
though the latter were uncultivated. 

There is therefore no assurance that the presence of legu- 
minous trees will result in an actual increase of soil nitrogen 
but there is every probability that the nitrogen content of the 
soil will be higher than it wOuld have been if no leguminous 
trees had been present. 

Where loppings are dug in moreover there is the certain 
knowledge that part of the nitrogen in the loppings has been 
obtained from the atmosphere (provided nodules are found on 
the roots of the tree) whereas with a non-leguminous tree all 
the nitrogen is obtained from the soil. 

Other things being equal there is therefore a strong case 
for the preference of a leguminous tree though the benefit to 
be derived is more probably a saving in loss of nitrogen than 
necessarily an actual gain. 

(5) Soil Erosion^ — The extent to which the planting of 
trees in tea will check .soil erosion is limited. Nevertheless 
the heavy litter of leafy material produced in particular by 
Grevillea robusta or Albizsia moluccana is of considerable help, 
while the presence of trees — ^particularly those with a spreading 
habit — will to some extent prevent ‘the direct beating of rain 
upon the soil. 

(6) Check to Tea Toririx. — In the opinion of a number of 
superintendents tortrix incidence is less where high .sihade is 
present. In the view of the Assistant Entomtologist, Mr. F. 
P. Jepson, a heavy cover of old Albizzias may interfere consi- 
derably with the free dispersal of the moths and in this way 
act as a flight break. It is not thought that shade itself is 
unfavourable to tortrix, in fact it is stated by some planters 
that the pest is more prevalent in shady situations. 
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(7) A Mulch of Leaves.— The natural leaf-fall from many 
of the trees commonly interplanted among tea is con- 
siderable. As previously mentioned probably Grevillea rohusta 
and Albizzia moluccana are the most useful in this respect. Apart 
from natural leaf fall loppings are sometimes spread and left 
on the surface. There is little doubt that the greatest good is 
obtained from loppings if they are incorporated green into the 
soil. The question of labour however often precludes this 
being done at every lopping and it is certain that tihe spreading 
of sudh loppings over the surface of the ground is beneficial. 

In dry weather a mulch of leaves will greatly help to retain 
soil moisture and, as has been mentioned inj di.scussing tihe 
question of shade tea could theoretically be best helped as 
regards m'oisture by lopping shade trees at the beginning of a 
drought and spreading the loppings on the surface. One draw- 
back to this system is that the shade trees them.selves are left 
to recover from the lopping in the most unfavourable circum- 
stances. Anstead says that this practice is frequently 
adopted in India, The superintendent of an up-country estate 
reports that he allows dadaps, Grevilleas, and Acacias to 
grow up unlopped as he considers the leaf-fail is equal to lop- 
ping. The meaning of this statement is rather obscure. It 
cannot be contended that the amount of leafy material added to 
the soil is as great as when the trees are regularly lopped for 
it is well known that lopping or pruning stimulates vegetative 
growth. It is quite possible however that in certain circum- 
stances the benefit obtained by the tea might be equal. 

Apart from the question of moisture, fallen leaves or lop- 
pings left on the surface will eventually decay and to some 
extent become incorporated in the soil. The net chemical gain 
may not be large, but an improvement in physical condition is 
certain. 

(8) The Burial of Loppings. — lo obtain the maximum 
increase of humus in the soil by making use of the leafy material 
of trees planted in tea, this material should be forked in or 
buried. 

• 

Hope and I'unstall state that the amount of organic 
matter in first-class tea soils varies enormously. Healthy 
bushes grow on soils containing as much as 60 per cent or as 
little as 3 per cent, but generally bushes grow more vigorously 
and flush more readily on soils containing a high percentage 
of organic matter, until a stage is reached at which the tendency 
is to make rank growth and yield leaf of poor quality. 
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Mann and Hutchinson draw attention to the fact that 
organic matter is essential to the cultivation of tea. 

The number of cases in Ceylon, if they exist at all, in wlhidh 
tea soils contain an excessive amount of organic matter is so 
small, that this possibility may be neglected. 'In the great 
majority of cases an increase in organic matter is desirable and 
one of the easiest ways of supplying it is to bury or fork in the 
loppings and fallen leaf of trees. 

The practices on tea estates of dealing with trees may be 
summarised as follows: 

1. d'he trees are lopped once, twice, or thrice a year, and 
the loppings forked in on each occasion by envelope-forking, 
rhe total cost of the operation is variously stated to be between 
Rs. 4 and Rs. 10 per acre. It is not always stated if the fork- 
ing is done in every row or only in alternate rows but the latter 
method is thought to be more common. 

2. Lopping as above, but spreading the loppings on the 
surface without burying. Sometimes the loppings are spread 
in lines along the contours to assist in preventing erosion. 
Lopping alone is said to cost between 75 cents and .Rs. 2 per 
acre, while the whole operation of lopping and spreading may 
cost from Rs. 3 to Rs. 3-50 per acre. 

3. Lopping as above, and spreading the loppings on the 
surface, except when manure is to be applied when the loppings 
are forked in with the manure. The cost of lopping will be the 
same as quoted above while an additional cost, stated to be 
from Re. 1 to Rs. 3 per acre, will be incurred in forking in the 
manure. 

4. Lo{)ping as above, and burying the loppings in pits or 
shallow trenches. I'he cost of this burying is said to be from 
75 cents to Re. 1 |)er acre. The procedure adopted and the 
cost of the operation will vary with the type of tree planted and 
the treatment which it will .stand, the elevation and climatic 
conditions of the estate, and — perhaps principally — the labour 
and funds available for suc'h work. Practical considerations of 
labour, etc., will often necessarily outweigh scientific consider- 
ations, but as this is a matter for those responsible for the 
policy and working of each estate an attempt will be made here 
to indicate the practice which from the scientific point of view 
s'hould prove most beneficial. 

If it is admitted that there is little likelihood of any excess 
of organic matter resulting from the burial of loppings on 
Ceylon tea estates occurring, it follows that the greater the 
amount of green material that can be buried the better. 
Joachim has sihown that the young leaves and tender 
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twigs of dadaps and Gliricidia are ridher in nitrogen, lime, phos- 
phoric acid, and potash than older leaves and twigs. This is 
doubtless also so with other trees, and therefore from the point 
of view of enriching the soil trees should be lopped and the 
loppings incorporated in the soil as frequently as possible. If 
this principle were carried to excess the amount of green 
material obtained at each lopping would be reduced and though 
the number of loppings per year would be more numerous the 
total weight of green material obtained might be reduced to a 
greater extent than would be counterbalanced by the additional 
richness of the loppings. 

Joachim and bther workers have found that loppings lose 
considerable value if allowed to dry before forking in. The aim 
therefore should be to regulate lopping so as to bbtain the 
greatest possible quantity of young leafy material and to fork 
in or bury such material as often and as quickly as possible 
with due consideration to the questions of the supply of labour, 
funds, wind protection, the desirability of leaving sihade during 
a drought, and the capability of each tree to stand frequent 
lopping. The last point will be dealt with in the notes on 
individual trees. 

It is believed that certain misconceptions are current as to 
the extent of the actual manurial value obtained from the bury- 
ing of loppings. Elliott and Whitehead in discussing 
Acacia decurrens give an instance where 6,127 lb. per acre of 
green material was obtained in one lopping. This weight dried 
down to 2,289 lb. per acre. ' The nitrogen content was stated 
to be 2-82 per cent, giving 64-54 lb. of nitrogen per acre. On 
this basis the authors state “Witih nitrogen worth Re. 1 per lb. 
the value of this ingredient added to the soil by means of 
Acacia loppings works but at Rs. 64.54 per annum. Three lop- 
pings per annum are usually obtained and the nitrogen added 
to the soil each year would, therefore, be worth at least Rs. 150 
which is obtained at merely the cost of the labour employed, 
.some Rs. 2 to Rs. 3 per acre per lopping, just depending on the 
growth made by the Acacias before they are coppiced”. The 
burying, of loppings is undoubtedly a cheap way of supplying 
nitrogen, but it is thought that the above statement is open to 
misconstruction. In the first place only a part, though possibly 
a large part, of the nitrogen in the loppings has been obtained 
from tihe atmosphere, the remainder has been obtained from 
the soil and tihough returned to it again cannot be considered 
as pure gain. Secondly, certain losses of free nitrogen will occur 
in the soil and it is certain that the whole quantity of nitrogen 
in the loppings will not be available for the tea bushes. 
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As an illustration of tihe improbability of large increases 
of nitrogen resulting from the burying of loppings under tropi- 
cal conditions the following figures taken from Joachim and 
Pandittesekere’s report on an experiment at Peradeniya are 
quoted : 

Plots Per cent Nitrogen Increase or 



1928 

1929 

decrease 

Dadaps lopped and forked in 

•106 

•096 

-010 

Gliricidia ,, ,, ,, 

•109 

•105 

-004 

Control (bare, clean weeded 

monthly) 

•097 

•068 

- Oil 

Tephrosia lopped and forked in 

•103 

•105 

+ 002 

Crotalaria , , , , , , 

•096 

•096 

•000 

Control (bare, clean weeded 

montihly) 

•096 

•080 

-017 


In this experiment the growth of the dadaps was very poor 
and but little green material was obtained. The growth of the 
other plants was good and a considerable weight of loppings 
was obtained at every cutting. The plants were lopjied as sbon 
as they were ready and the loppings forked in by envelope fork- 
ing: yet not only was no large gain in nitrogen shown but 
there was a small loss in most cases. Larger losses, however, 
were sustained by the control plots, showing that the growing of 
leguminous trees and the forking in of loppings had arrested the 
natural decrease in soil nitrogen. 

Figures are sometimes quoted of the quantity of organic 
matter returned to the soil, based on the analysis of the loppings. 
It must however be borne in mind that the carbon-nitrogen ratio 
in loppings is usually about 10 to 1. The carbon-nitrogen ratio 
in the soil will remain more or less constant and con.sequently 
unless there is a considerable supply of nitrogen already in the 
soil a loss of carbonaceous matter in the loppings will occur. 
To avoid this the application of a nitrogenous manure at the 
time of burying the loppings would appear to be advantageous. 
This is frequently done as a saving of labour is effected by 
forking in loppings and manure in one operation. 

It has been advised that trees should be lopped as often 
as possible because young leaves and twigs are richer in mineral 
constituents than when they are older. The suitabilitv of 
weather conditions for the burying of green material is, how- 
eyer, an equally important point. This matter has . been 
dealt with in Section I where it has been pointed out that the 
burying of undecomposed green material immediately before or 
during a drought is undesirable, 'owing to the increased loss of 
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moisture that will result from the increase in air spaces in the 
soil. In the latter case the operation would in any case be 
impossible owing to the hardness of the ground. Decomposi- 
tion will take place most rapidly in alternating periods of rain and 
fine weather. Here again practical considerations such as the 
availability of Labour will necessarily determine the time chosen 
for the operation rather tihan optimum conditions from the 
scientific point of view. 

It is probable that the improvement to the tilth of the soil 
is one of the most important advantages to be gained from the 
burying of loppings, while in districts of short rainfall the 
increased power of retaining moisture resulting from the addi- 
tion of organic matter will assume proportionately greater 
importance. 

(9) The Check io Weed Growth . — Shade almost always 
has the effect of considerably reducing weed growth — the rela- 
tive cost of weeding young and old rubber will illustrate this 
strikingly. The reduction of weed growth is therefore a useful 
thougih secondary function of shade trees in tea. 

(10) The Retention of the Plant Food . — In a new clearing 
the area occupied by the roots of the v'oung tea plants must, for 
some time, be small. Trees planted in r.i'ch a e'earing therefore 
may take up and retain a certain amount of plant food which is 
beyond the reach of the tea roots and this plant food may later be 
returned in part to the soil in the form of leaf-fail and lor)pings. 
In the case of trees the amount of food material so taken up 
will usually be less than in the case of more closely planted bush 
plants or creepers. 

(11) Rainfall . — Some doubts have recently been expressed 
as to the value of forests or plantations in conserving the rain- 
fall of a country. The theory that trees are effective in main- 
taining rainfall, however, still forms one of the basic principles 
of the forest policy of many countries. 

It is doubtful if in Ceylon trees have ever been planted 
among tea with the direct object of maintaining or increasing the 
rainfall but Mann and Hutchinson record that in at least 
one Indian tea district Albizzia stipulata has been planted with 
the direct bbject of retaining the rainfall. The authors state 
that the rain had a habit of following the jungle covered hills 
and leaving the gardens untouched and the planting of Albizzia 
'•tipulata defini^^ely remedied the state of affairs. 

(12) The Encouragement of Bird Life . — Apart from the 
aesthetic point of view there are several species of Ceylon birds 
which are on occasion helpful in cbmbating insect pests of tea 
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while there are no birds directly injurious to tea. The pro- 
vision of additional trees for birds to nest in would therefore 
appear to be an advantage. 

The advantages of planting trees in tea have now been 
discus.se<l in some detail and it is thought that a good case has 
been made out in favour of such planting. 

There are still a few general considerations connected with 
the planting and cultivation of trees in tea which will be briefly 
discussed. 


THE CHOICE OF A TREE 

'I he notes on individual trees which are given later wall, as 
far as information is available, give the characteristics, special 
advantages, adaptability, etc., of the different trees. The choice 
of a tree must depend in part upon the relative importance of 
the functions it is expected to perform and the advantages it is 
hoped to gain. 'I'hus for low-country tea where shade is con- 
sidered desirable Alhizzia molticcana might probably be chosen on 
account of its broad spread and the light .shade afforded. If 
on the other hand shade was not considered essential but a 
plentiful supply of green material was desired the choice might 
fall on Gliricidm macuJata, a tree which at suitable elevations can 
be lofiped four times a year and will yield a heavy weight of 
green material. Again on a very windswept estate the question 
of wind protection might as.sume paramount importance and it 
might be advisable to plant, at any rate the most exposed por- 
tions bf the estate, wdth mango or other wind-resisting trees. 

The local prevalence, of certain pests and diseases may also 
affect the question of the choice of a tree. 

There is a great deal to be said in favour of mixing two or 
more kinds of trees and this point will be discussed later. 

HIGH AND LOW SHADE 

The questions of the relative benefits of high shade and 
low shade are often discussed. The question appears to hinge 
to some extent on the necessity or desirability of shade as such. 
The term high shade is generally taken to mean shade provided 
by tall trees which are allowed to grow up unlopped. *If .shade 
is considered necessary or desirable the frequent lopping of 
shade trees and consequent periodical rem’oval of most of the 
foliage would not appear desirable. Even if onlv alternate 
trees are lopped at one time, or trees are only partiallv lop- 
ped, the shading effect is not quite the same as if high shade 
is maintained. A drawback to allowing Alhizzias to grow^ 
unchecked is that they attain great size and w'hen they even- 
tually die their removal is a laborious and difficult operation 
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and entails considerable damage to the tea. If only Albizzias 
or otiher trees of a similar habit are grown and are left unlopped 
the full advantages obtained by the burying of loppings are not 
obtained. There would then seem to be considerable advan- 
tages in a mixture of high and low shade. Apart from the 
shading effect, high shade trees may be effective in reducing 
the incidence of tortrix attack and may give more efficient pro- 
tection against wind. If unlopped, however, the amount of 
organic matter returned to the soil will be greatly reduced and 
this benefit could be obtained by planting trees such as dadaps. 
Or Gliricidia, in addition to high shade. 

In practice a mixture of high and low shade is frequently 
found on estates. The two trees most used for high sihade are 
probably Albizzia moluccana and Grevillea robusta and in addi- 
tion to these dadaps, Gliricidia maculata and others are fre 
quently interplanted as low shade and to afford a supply of 
green material. A few actual estate examples are quoted below: 



District 

Trees planted 

Spacing 



1. 

Ratnapura 

Albizzia moluccana 

40 feet by 

25 feet. 



G liricidia maculata 

15 ,, ,, 

15 

> » 

2. 

Pussellawa 

Albizzia moluccana 

40 ,, ,, 

40 

^ ) 



Dadap or Gliricidia 

12 ,, ,, 

10 

? » 

3. 

Badulla 

Albizzia moluccana 

50 ,, ,, 

40 




Dadap or Gliricidia 

20 ,, ,, 

25 

> ♦ 

’4. 

Maskeliya 

Albizzia moluccana 

30 ,, 

30 

» » 



Dadaps 

12 ,, „ 

12 

> y 

5. 

Dimbula 

Grevillea robusta 

25 ,, ,, 

25 

5 » 



Dadaps 

15 ,, ,, 

15 


In 

some cases 

only one kind of tree is 

grown but 

trees 

at 


definite intervals are allowed to grow up while the remainder 
are lopped. 

Apart from the reasons given above for planting more than 
one variety of tree the following advantages may be mentioned: 

(I) One variety of tree may be attacked by a pest or 
disease to which the 'others are immune. 

(II) One variety may be deeper rooted than another and 
the two varieties therefore will not compete to the same extent 
for their food requirements. 

REPLACEMENT AND REMOVAL 

Elliott and Whitehead state that it is desirable to cut 
out leguminous trees when they have developed thick trunks 
and wide-spreading root systems. 
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It is impossible to lay clown a ihard-and-fast rule in this 
matter. Trees grown for high shade will not of course be re- 
placed unless they die, but tihere is a fairly general opinion that 
dadaps should be replaced and removed when they attain a 
certain age or si^e, though opinions as to the correct age or 
size differ widely. If the trees are grown principally to produce 
green material it would appear reasonable to replace them when 
the amount of leafy material produced in proportion to the size 
of the stem and roots showed considerable diminution. In the 
case of some trees such as Alhizzia moluccana the inconvenient 
size to which they attain affords another reason for periodical 
replacement and removal. It is to be noted that replacement 
i.s mentioned before removal since it is always advisable to plant 
the new trees some time before the removal of the old ones so 
that the ground is not denuded of all tree growth. 

NOTES ON INDIVIDUAL TREES 

The following list of trees on which notes are given include 
trees actually grown in tea in Ceylon or elsewhere as well as 
trees which might prove useful for planting in tea in Ceylon. 
The list is by no means exhaustive and in some cases the avail- 
able information is very meagre. Ca.ses frequently occur in 
which a plant which has become well known under one botanical 
name is held by botanical authorities to be incorrectly named and 
the name is changed. These occurrences cause confusion and 
in this section the botanical names by which plants are gen.erally 
known are used while a note is inserted at the end of the section 
indicating recent changes in the botanical names of the plant 
dealt with. Common names are given where they exist and 
are in common use. Only Cevlon vernacular names are inserted. 

Acacia dccurrens, Black Wattle. — 'I'his tree is largely grown 
in tea at elevations from about 4,500 feet upwards. Several 
reports of lack of success at low'er elevations have been received. 
An estate at 3,800 feet at Ambegamuwa reports that the trees 
usually die out in four years, and on an estate at Dickoya at 
4,000 feet it is reported that the trees do not live long and 
are subject to root disease. 

Propagation is from seed. The seed is hard and to obtain 
quick germination soaking in hot water is desirable. Elliott 
and Whitehead state that seed is sown in nurseries and 
the seedlings transplanted to the field when 4 to 6 inches high. 
Holing Is said to be not necessary. Some estates use self-sown 
seedlings for preference as these are found to be hardier. An 
estate at Maturata finds the tree hard to est^ablish and there- 
fore allows self-.sown seedlings to grow up and these are thinned 
out later. An estate at Nuwara Eliva reports that the roots 
of seedlings are always soaked in liquid manure before planting 
out. 
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The spacing adopted by estates varies between 15 feet by 
15 feet and 30 feet by 20 feet. 15 feet by 20 feet might be 
taken as a fair average. In windy districts the trees are some- 
times planted in thick belts. 

The trees are usually lopped. Three loppings a year is the 
maximum but two loppings is more usual, while some estates 
lop only once annually. The practice on a certain estate at 
Nuwara Eliya is to lop lightly once between October and 
February and again more closely in May or June. Some estates 
stress the importance of close lopping before the south-west 
monsoon in order to minimise the incidence of the leaf disease 
Cercosporella theae which spreads from Acacias to tea. Deaths 
after lopping appear to be of fairly common occurrence and the 
tree cannot be said to stand lopping really well. The cost of 
lopping is given as between Rs. 3 and Rs. 3-60 per acre. It is 
the general opinion that Acacia decurrens grows too big in time 
and requires uprooting though opinions differ as to the age at 
which this should be done. For example two estates fone in 
Dickoya and one in the Agra Patanas) give the limit of useful 
life at 4 to 5 years, but in these cases it may be taken that 
the elevations are possibly too low to be really .suitable for the 
tree. A Haputale estate places the age at 12 to 15 years, while 
on an estate at Pundaluoya the trees are uprooted when the 
circumference at 3 feet is about 18 inches. One .superintendent 
advocates the judicious cutting away of Acacia roots at every 
round of forking. 

The chief objection to this tree is probably its susceptibi- 
litv to the disease Cercosporella iheae, which is worst in districts 
subject to much mist. The incidence of the disea.se may be 
lessened by close lopping before the south-west monsoon but 
it is regarded so seriously in some quarters that a number of 
estates have gone to the length of cutting out all Acacias. On the 
other hand some estates (Maturata, Hewaheta, and Ma.skeliya) 
report that the disease is never serious. Fluted scale has been 
rep'orted on Acacias in dry weather but t!he pest disappears with 
the rains. Deaths of Acacias for no apparent reason are 
reported'to be fairly frequent. In clearings the roots of Acacias 
are said to be apt to strangfle young tea plants. The tree 
certainly has disadvantages but as a means of supplying green 
material and for protection against wind it is of great value. 
It also affords a valuable source of fuel and the wood is useful 
for fence posts. No really suitable substitute for Acacia 
decurrens at high elevations has been found. The bark of the 
tree forms a well-known tanning material, but attempts to foster 
a local industry in this product have not succeeded. 
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Acacia melanoxylon, Australian Black wood. — This is a 
large tree which was tried in tea on several estates in Ceylon 
in 1907 but reports differ considerably. One estate reported 
that the tea was benefited but another stated tihat on account 
of its spreading root system the tree was injurious to tea. No 
more recent information is available. 

Acrocarpus fraxinifolius . — This tree has been grown in tea 
in Dimbula, Maskeliya, and elsewhere but very little information 
is available. It seems liable to attack by pests notably Terias 
silhetana, the Alhizzia caterpillar, which in some cases strips 
the tree bare of foliage . Apart from this it affords useful sh.ade 
and gives a fair leaf-fall. 

Alhizzia Gamhlei. — One of the Alhizzias grown in tea in the 
Darjeeling districts in India. 

Alhizzia Lehhek, Mara (Sinh.) Kona Vakai (Tam.). — This 
tree is indigenous to Ceylon but although grown in tea in the 
Darjeeling districts it has not to the writer’s knowledge been 
cultivated in Ceylon. It is a large tree with spreading but 
somewhat straggly habit. It is .said to be subject to attack by 
a number of insect pests. 

Alhizzia lopavtha, Brush Wattle. — This small tree has been 
tried on a number of estates at high elevations as a substitute 
for Acacia decurrens but reports do not indicate great success. 
Gadd reports that it is just as liable to Cercosporella theae 
as Acacia decurrens. Light also reports it to be severely 
attacked by tea tortrix and other leaf-eating caterpillars as 
well as by a species of mealy bug. 

Two superintendents report good growth at 5,000 feet but 
others state that it will not stand wind. It appears also very 
liable to root disease. All things considered the tree appears 
of little use as a substitute ff)r Acacia decurrens. 

Alhizzia jasiigiata. — No information is available as to the 
trial of this tree in tea but specimens growing in the Royal 
Botanic Gardens, Peradeniya, show a remarkably fine growth 
and a spread even larger thani that shown by Alhizzia molnccana 
to which the tree shows close resemblance. 

Alhizzia moluccana. — This is one of the best known high 
shade trees in Ceylon. It is a large tree with a spreading habit 
and light feathery foliage. It is also grown in India but to a less 
extent than Alhizzia siipulata. It can be grown at almost any 
elevation in Ceylon but is less successful at higher elevations 
and its inability to stand strong wind is a further disadvantage. 
Elliott and Whitehead state that it does well up to 4,000 
feet. 
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Propagation is always from seed as cuttings are seldom 
successful. Soaking the seed in hot water will hasten germi- 
nation. Basket plants are said to be most successful but seed 
at stake is often used, 3 to 6 seeds being sown together. If 
planted 25 feet by 25 feet, 6 seeds together, one pound of seed 
is said to be enough for 20 acres. Other estates plant out 
larger nursery plants stumped to 2 feet or 2 feet 6 inches high. 
Holing in any case is advised. 

Spacing will depend on whether the Albizzia is grown alone, 
or in conjunction with other trees, and also on the treatment 
it is intended to give the trees. If they are to be lopped closer 
planting can be adopted than if they are planted solely for high 
shade. A great variety of planting distances is reported by 
estates, ranging from 10 feet by 10 feet to an eventual stand 
of 70 feet by 70 feet. Probably 30 feet by 30 feet can be taken 
as an average where Albizzia is planted alone. When mixed 
with dadaps the following examples of estate spacing may be 
quoted: 



Albizzia 

Dadaps 

20 feet by 20 feet 

10 feet by 10 feet 

20 

,, ,, 20 ,, 

16 ,, , 

, 16 „ 

40 

40 

M M ) > 

12 ,, ,, 10 

35 

35 M 

10 , 

. 10 ,, 

16 

j » » ) 13 ) 1 

16 ,, ,, 16 ,, 


One of the chief drawbacks of Albizzia moluccana is the 
large size to which it attains.. This growth can be kept in check 
by regular lopping from a comparatively early age. The tree, 
however, does not generally stand loppings well and the dying 
off of the bark of large branches or even the death of the tree 
is not uncommon. Moreover, the weight of green material 
obtained per acre is substantially less than that which can be 
obtained from dadaps or Gliricidia maculata. If grown in con- 
junction with other trees Albizzias are usually used for high shade 
and to afford some measure of protection against tortrix. In 
this case the trees are not lopped. In Other cases a propor- 
tion of the trees are lopped and the remainder allowed to grow 
up for high shade. .Some estates report that they have given 
up lopping Albizzias on account of the casualties that result. 
Lopping too early nearly always results in damage. A Dolo.s- 
bage estate does not loo till trees are 18 Inches in girth at 3 or 
4 feet from the ground. Up-country estates usually start pol- 
larding Albizzias at 10 to 15 feet. Lopping is done at intervals 
varying between twice a year and once in 18 months. When 
lopping it is always advisable to leave a nuntber of unlopped 
branches on the trees, btherwise death is liable to result, 
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especially if dry weather follows lopping. Sometimes lopping 
is only done at the time of manuring. The weight of green 
material per acre obtained from lopping Albizzias will always be 
considerably less than that which can be obtained from lopping 
dadaps, Gliricidia or Acacia decurrens and in view of this and 
the inability of the tree to stand hard or frequent lopping it 
would appear preferable to make use of one of the above trees 
as a source 'of green material and to plant Albizzia moluccana 
only for high shade. An experienced superintendent of an 
estate in the .Southern Province is of the opinion that Albizzias 
are excellent shade trees for tea but should never be lopped. 

Ihe question of the removal of old Albizzias in tea is an 
important one and is beset witih considerable difficulties. As 
usual, opinions differ. Some are of the opinion that old Albizzias 
do no harm to tea but the general consensus of opinion is that 
the trees get too big and must periodically be removed. One 
superintendent states that the trees get out of hand at 5 years 
of age but the more general opinion is that they should be cut 
out after 8 to 12 years in the low-country and after about 15 
years up-country. One mid-country estate reports that the trees 
are cut out when the girth exceeds 2| feet at 18 inches from the 
ground. . Some estates advocate ringing old trees and one supe- 
rintendent states that the roots rot very fast and root disease 
in tea seldom results. On the other hand a superintendent in 
Morawak Korale says that Albizzias are responsible for a great 
deal of Ustuhna. Others are averse to ringing as dead branches 
fall on the tea and are also a source of danger to coolies. One 
superintendent points out that if the branches are not lopped 
before felling much less damage will result to tea. The operation 
of eradicating large Albizzias is in any case very laborious and 
expensive and is bound to result in considerable damage. With 
these disadvantages it would appear questionable whether 
Albizzia moluccana is wdrth planting in tea, and yet it is certain 
that tea under Albizzias almost always appears healthy, even 
bushes close up against the stems of large trees. Figures as to 
the comparative yield of bushes from far and near to Albizzias 
are not available in Ceylon but striking figures in this connection 
have been quoted with regard to Albizzia stipulata in India. 
Probably the best .solution is to use Albizzias unlopped as high 
shade mixed with other smaller shade trees and thus reduce the 
number of large trees per acre which will eventually have to 
be eradicated. The rapid growth and light filtered shade of 
Albizzias are two further points in their favour while it is probable 
tihaf their root action is of especial benefit. An instance is given 
from Maskeliya of an abandoned field under Albizzia; when the 
tea was again taken into cultivation it was found to be in 
excellent health and subsequently gave 700 lb. per acre. 
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Among disadvantages must be reckoned susceptibility to 
various pests and diseases especially Terias silheiana, the 
Albizzia caterpillar, which especially defoliates the trees both in 
the low-country and up-country. Light speaking of a 
serious outbreak of this pest where 400 acres were completely 
defoliated states that some trees which had been allowed to 
grow up to 30 or 40 feet unlopped were practically undamaged 
though standing among smaller trees which had been severely 
attacked. Calotermes militaris has in some districts also proved 
a serious pest of Albizzia. The wood of Albizzia moluccana is of 
value for making chests. It is also stated that tihe tree will 
often grow on poor soil where it has been found impossible to 
establish other trees. 

The drawbacks to Albizzia moluccana are many but its 
marked merits make one hesitate to recommend its rejection as 
a high shade tree for tea. 

Albizzia odoratissima, Suriya mara (Sinh.) Ponnaimuran- 
kai (Tam.). — This tree is grown as a .shade tree for tea in 
certain districts in Assam, particularly on very light grey soils. 
It is also grown in the Darjeeling districts. It is said to be very 
beneficial to tea. A specimen in the Royal Botanic Gardens, 
Peradeniya, shows a straggly habit and jVoor thin foliage, but 
the tree is probably old. 

Albizzia procera, White siris, Kondha Vagha (Tam.). — A 
large spreading tree conspicuous for its yellowish white bark. 
It is said to be commonly grown in tea gardens in the east of 
the Duars where the growth is said to be slower than that of 
Albizzia stipulata. 

Plants grown at Peradeniya from seed imported from Assam 
have made good growth. Some of the trees have been lopped 
and have recovered well. Reports from higher elevations, how- 
ever, speak of unsatisfactory growth. 

Albizzia stipulata, Sau, Kabal mara, Hulan mara (Sinh.). 
— This tree is but little known in Ceylon but is of immen.se impor- 
tance in northern India. Anstead says that it is largely 
grown in tea in India and is lopped at the beginning of the dry 
weather. It is believed however that more often the tree is 
not lopped. Bald describes it as the most favoured tree for 
planting among tea in northern India. He says that the lop- 
pings form a valuable mulch and that the light foliage does not 
overshade the tea. Mann and Hutchinson state that it 
becomes almost leafless in the hot dry weatiher. It is very deep 
rooted and considerable store is set on its root action. It is 
propagated from seed which is freely produced. The tree is 
stated to be very indifferent to soil differences. The timber is 
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more valuable than that of Albizzia moluccana and it does not 
grow so big or so fast. Reports of the use of this tree in Ceylon 
have been received from Haputale, Welimada, Wattegama, 
Morawak Korale, and Kalutara. The superintendent of an 
estate in the Morawak Korale describes the tree as superior to 
Albizzia moluccana as it does not grow so big or so fast. These 
are not very convincing advantages and the other reports are in 
the main unfavburable. A few trees grown at the Experiment 
Station, Peradeniya, have not given great promise. The growth 
is comparatively poor and the trees do not stand lopping well. 

Cassia didymobotrya, Candelabra tree. — This small tree has 
a handsome yellow flower and is often grown in gardens as an 
ornamental tree. It has been extensively cultivated in tea on 
an estate in Dickoya and on another near Nanuoya. 

It is easily propagated from seed but cuttings are said not 
to be successful. This tree flourishes in the mid-country and at 
all higher elevations. It appears hardy, free from pests 
and diseases, has a very convenient habit and .stands lopping 
well. The tree flowers profusely twice a year. This is its 
only obvious disadvantage as normally a tree should be lopped 
before it flowers. Lopf)ings from a tree in flower, however, were 
sent for analysis and reported to be rich in mineral constitu- 
ents. The weight of loppings which can be obtained per acre 
is obviously considerable. On the Dickoya estate mentioned the 
tree was being planted in places where dadaps were not doing 
well and formed a valuable substitute. Many estates have areas 
where dadaps do not flourish and a useful substitute will have 
considerable value. 

When young the stems are said to be somewhat weak and 
staking may be required. The trees may be lopped twice a year 
br oftener. 

Cassia multijuga .' — The possibility of using this tree in tea 
has been discussed by the staff of the Tea Research Scheme. It 
is thought, however, that the tree is not sufficiently hardy to be 
of any great use. 

Dalbergia assamica . — This native of Assam has been intro- 
duced to Ceylon tea estates in recent years. The^ circulars 
received back from estates contained only two reports on this 
tree tihough it is believed that it is being grown on a larger 
number of estates. 

An estate near Gampola says that the tree is thriving well, 
while an estate at Haputale records that the tree is growing. 
But gives no further information. Trees planted from seed on 
the Experiment Station, Peradeniya, in 1928, are making 
remarkably rapid and healthy growth. 



Derrts dalhergioides. — ^Tlhis is a medium sized tree native 
to Burma and Malaya which is being grown on a tea estate at 
Haputale. No further information is given. 

Derris microphylla. — Information as to this tree is mainly 
from Java where it is stated to be coming into considerable 
favour as a shade tree for tea. The following advantages are 
given : 

1. It thrives from sea level to 1,100 feet and probably 
higher. 

2. It is leguminous and forms many nodules. 

3. It gives a serviceable shade throughout the year and 
does not require much pruning. 

4. Growth is rapid. 

5. It stands wind well. 

6. It is largely immune to pests and diseases. 

7. It furnishes good firewood and the wood can be used 
for making boxes and for building. 

If the range of elevation is similar in Ceylon the usefulness 
of the tree would be principally confined to low-country tea. 
The description is attractive, however, and it is interesting to 
note tihat an estate in Kalutara is growing it and describes it 
as an excellent shade tree for tea. The superintendent states 
that it stands wind well, is free from disease, and gives a fair 
leaf-fail. 

The tree appears to be a most promising acquisition and 
well worthy of more extended trial. 

Derris robusta. — Seed of this tree was imported into Ceylon 
from Assam, in May 1926, and distributed to several estates. 
Seedlings at Peradeniya were attacked by the Kalutara snail 
but those which survived have grown into handsome healthy 
trees. 

Only six estates have furnished reports on this tree in their 
replies to the circulars. An Uva estate at an elevation of 
4,000 feet reports that the tree was not a success. The tree 
apparently requires a lower elevation but appears well worthy 
of trial in the mid and low-country. It is attacked by shot- 
hole borer. 

Erythrina lithosperma, Dadap, Eramudu (Sinh.), Murunka 
(Tam.). — This is quite tihe most common tree used in tea in 
Ceylon. It is also considerably used in South India. The 
highest cultivation at which it can be really successfully 
grown appears to be about 5,000 feet. At the higher elevations 
it is often reported that it can be grown in sheltered situations 
but not on wind-blown slopes. The tree can be grown at low 
elevations but generally speaking does not seem to be very 
successful below about 1,000 feet. 
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The tree is occasionally propagated from seed in which case 
the seed is usually sown in nurseries or baskets and the seed- 
lings planted out later. The use of cuttings is, however, far 
more general and is to be preferred. Elliott and Whitehead 
recommend the planting of 4-foot cuttings in prepared holes at 
an angle of 60 degrees with the ground, inserting 18 inches of 
the cutting in the ground. 

The object of planting cuttings sloping is to enable the earth 
to be rammed more firmly round the cutting. This is certainly 
a point of great importance. On the other hand this method 
entails more trouble in training one upward shoot to form the 
future tree and removing others. If upright cuttings of suffi- 
cient length are used, and these shoot satisfactorily from the 
tops the original cutting forms the main stem and a tree of 
the desired shape is more easily produced. Probably 6-foot 
cuttings are more generally used and are likely to be the most 
successful. One estate reports greater success with a forked 
6-foot cutting than with a plain one. Cuttings taken from the 
central branches of the tree are said to be more successful tihan 
outside branches. Holing is generally done but is by no 
means universal. A hole 18 indhes deep and wide is usually 
considered to be sufficient. Often planting is done in alavangoe 
holes. Cuttings frequently die back to a considerable distance 
from the top and some estates adopt the practice of tarring 
the tops of cuttings or dipping them into Skene’s wax and claim 
considerable advantage from the practice in tihe prevention of 
die-back. 

An almost infinite variety of planting distances are found 
on estates. When planted alone spacing varies between 9 feet 
by 9 feet and 20 feet by 20 feet, but intermediate distances 
of 12 feet by 12 feet to 16 feet by 16 feet are most common. 
The actual spacing must depend on the spacing of the tea. 
Any closer spacing than 14 feet by 14 feet is likely to cause 
too dense a shade and to increase unduly the cost of lopping. 
Dadaps are frequently planted with Albizzih moluccana, the 
latter tree forming the high shade. A few actual estate 
examples of spacing employed in such mixed planting are given: 



Dadaps 


Albizzia 

10 feet by 10 feet 

20 

feet by 20 feet 

16 

M ) 1 1 ^ » » 

20 

1 ) 11 20 , , 

12 

M » » * » J 

30 

1, 1, 30 ,, 

10 

,, ,, 12 ,, 

40 

11 11 40 , , 

10 

) 1 M 1 ^ » f 

35 

11 11 35 , , 


Dadaps as low shade are often interplanted with Grevillea 
robusta as high shade. In such cases planting distances will 
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be very similar to those quoted above except tihat the Grevilleas 
may be planted somewhat closer than Albizzias. Sometimes 
dadaps, Grevilleas, and Albizzias are interplan ted. In other 
cases dadaps and Gliricidia maculata are mixed, with or without 
high shade. 

In the large majority of cases dadaps on tea estates are 
periodically lopped. The frequency of loppings depends on the 
rate of growth (which is inHuenced by the elevation and climate) , 
the labour supply, the manuring programme, and other prac- 
tical considerations. The maximum possible number of lop- 
pings in very favourable conditions may be four per annum; 
usually not more than three will be possible, and in dry districts 
or at high elevations less than this. It is common to lop only 
one line at a time so as to remove all shade simultaneously. 
Sometimes, though somewhat rarely, the dadap is used as high 
shade, in which ca.se trees at fixed intervals, or possibly whole 
rows, will be left unlopped. One estate in lower Dickoya 
reports that lopping results in the death of the trees. A few 
estates only trim up the side branches. 

The cost of lopping and spreading the green material from 
dadaps, apart from any burial or forking in, is stated to be 
between 60 cents and Rs. 2 to Rs. 2-50 per acre. The more 
usual figure is in the neighbourhood of Re. 1-50. 

The general estate practices with regard to the disposal 
of green material have been described and commented on. With 
dadaps the cost of forking in loppings by envelope-forking in 
alternate lines is given as between Rs. 4 and Rs. 7 per acre, 
or say, including lopping and spreading Rs. 6 to Rs. 10 per 
acre. Burying loppings in pits is not so general. The cost will 
probably be rather less than that of forking in. One estate 
gives the cost as Rs. 4-50 per acre per round. 

The actual lopping should be done with some care; the 
dadap is a fairly hardy tree but repeated hard lopping is likely 
to result in dieback or even death. 

Bamber gives the annual average weight per acre of lop- 
pings of dadap at the Experiment Station, Peradeniya, as 9,622 
lb. For a later period dadaps planted 16 feet by 16 feet, giving 
170 trees to the acre yielded 12,212 lb. per acre per annum over 
a period of five years. 

There is a very general opinion that at a certain age dadaps 
should be replaced and dug out but the age at which this should 
be done is more or less a matter of conjecture. Wright 
writing a good many years ago, recommends that dadaps in tea 
should be uprooted every year and replanted. Few would be 
found now to agree with such a view. The estimate of tihe 
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useful life of a dadap tree is generally estimated by estates 
to be about 10 years in the low-country, and 15 up-country. A 
good deal depends on the treatment the trees have received. 
One up-country superintendent says that by regular lopping 
the size of the trees will be kept down and states that he has 
seen 15-year-old dadaps no bigger than a man’s leg and still 
vigorous. Some 18-year-old dadaps were dug out at Pera- 
deniya; the roots were well provided with nodules, the trees 
were still providing a fair weight of loppings and appeared to 
be doing useful service. Other estates^ remove trees when they 
attain a maximum girth, e.g., 16 to 18 inches. The question 
is difficult and no rule can be given. The green manure experi- 
ment now in progress at Peradeniya may shed some light on 
the matter in the course of years. Clean extraction, preferably 
by monkey jack or wrinch, is advisable. 

The dadap is subject to a number of pests and diseases 
but they are scarcely of sufficient seriousness to become a limi- 
ting factor in the planting of the tree and therefore do not call 
for detailed comment in this section. Probably eel worm is the 
most serious pest of dadaps at the present time, both on up- 
country and mid-country estates. 

The wood of the dadaps is of little use except for smoking 
rubber or brick making. There is no disputing the fact that 
tea does well under dadaps. Plots at Peradeniya which have 
received no nitrogen for years other than that obtained from 
dadap loppings have throughout maintained their yield and 
healthy appearance. 

The tree is certainly a valuable asset to tea estates over a 
considerable range of elevation. 

Glincidia maculata . — For a number of years the Department 
of Agriculture has drawn attention to the valuable properties of 
this medium-sized tree as a shade and green manure tree for 
tea. 


The tree flourishes from sea level up to about 3,000 feet. 
Several reports have been received of lack of success at higher 
elevations. 


I'he tree can be propagated from seed or cuttings. The 
latter is the easiest method and moreover good seed is not 
easy to obtain on account bf insect attack. Many estates use 
short cuttings of about 3 feet planted sloping. If cuttings are 
scarce this may be economical but long vertical cuttings shoot 
so readily from the top that their use is always to be preferred 
and produce a tree of desirable shape much more quickly. Most 
estates use 6-foot cuttings. Some estates dip the ends of the 
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cuttings in Skene’s wax or some such waterproof material, but 
this is scarcely necessary as the tree is very easily established 
in suitable districts. 

The tree is very much tihe same size as the dadap and 
planting distances are consequently similar. Gliricidia is very 
often interplanted with Albizzia or Grevillea and in this case also 
spacing will be similar to that used for dadaps. 

The trees are usually lopped periodically. Rather more 
frequent lopping is possible than with the dadap. At Perade- 
niya dadaps usually afford three loppings a year but Gliricidia 
always four. Moreover the severest lopping can be employed 
without fear Of damage. In districts suitable to botih trees the 
weig'ht of loppings from Grevillea will always be in excess of 
that from dadaps. Over a period of 5 years, Gliricidia 
at Peradeniya planted 16 feet by 16 feet yielded 24,514 lb. of 
green material per acre per year compared with 14,546 lb. fr'om 
dadaps of the same age and with the same spacing. 

It may be mentioned that it is necessary to lop the first 
growth fairly early or Che tree will become top heavy and liable 
to be blown down. I'he tree is sometimes grown for the sake 
of its light shade and left iinlopped. This is not the best way to 
make use of Gliricidia, since the large quantity of green material 
afforded by lopping is one of its great advantages. 

The opinion that Gliricidia should be replaced at a certain 
age is not so frequently expressed as is the case with dadaps, 
8 to 12 years is given by some as the economic life of a Gliricidia. 
As the tree has been compared with the dadap it may be 
convenient to tabulate its advantages: 

1. Easier to propagate in suitable districts. 

2. Superior resistance to drought and wind. 

3. A heavier yield of green material. 

4. Stands harder lopping. 

Freedom from pests and diseases is one of the advantages 
usually ascribed to this tree. In certain drier districts, 
however, the tree is somewhat seriously attacked by scale 
imsects, e.g., Pseudococcus virgatus, Pseudococcus citri, and 
Coccus viridis, the green bug. The latter pest has in certain 
instances spread from Gliricidia to tea and has caused some 
apprehension. It is believed, however, that if the Gliricidia was 
kept regfularly lopped the danger from these pests would be 
greatly diminished. 

It is said that neither cattle, goats, nor sambhur eat the 
leaves and this in itself is a considerable advantage. 

Gliricidia is undoubtedly one of the most valuable of low 
shade trees and has certainly come to stay. 
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Grevillea robusta, silver oak, silky oak, Savuka maram 
(Tam.). — Though not leguminous this is considered by many 
superintendents to be the most valuable tree for tea. Though 
more common at higher elevations the range of this tree appears 
to be practically unlimited in Ceylon. Some e.states report 
that the tree is hard to establish and the growth is slow, but 
this cannot be a matter of elevation since the complaint comes 
from estates of widely different elevations. 

Propagation is by seed sown in nurseries or baskets. Some- 
times large stumped nursing plants are planted out in the field, 
sometimes small plants 5 to 6 inches high. When small plants 
are used pegs are necessary to mark the spot. Basket plants 
are most successful. 

The arrangement and spacing of the trees differ widely. 
Some estates plant windbelts only, some plant the trees along 
roads and boundaries, and some plant among the tea, with or 
without the addition of windbelts, roadside, or boundary lines. 
Grevillea is often used for higih shade in addition to dadaps or 
Gliricidia. The following are examples of spacing employed by 
estates when Grevillea is planted alone: 30 feet by 30 feet, 20 
feet by 40 feet, 30 feet by 15 feet, 20 feet by 20 feet. When 
planted in addition to dadaps and Gliricidia one estate plants 
30 feet by 30 feet and another 100 feet by 40 feet. For wind- 
belts one estate plants 15 feet by 15 feet. Another estate plants 
windbelts 25 to 30 feet wide and 300 to 400 feet apart. 

Regular lopping of Grevillea is not generally practised. 
Low side branches are usually trimmed uf). A Haldummulla 
estate cuts the trees across at 15 to 20 feet to induce a spread 
and claims that this practice saves damage by wind and make.s 
it easier and cheaper to eventually cut out the trees. The supe 
rintendent of a Matale estate reports that Grevilleas were for- 
merly lopped every 8 years but as poor foliage resulted and the 
trees were found to be more liable to root disease and gummosis 
the practice was given up. Some e.states recommend that the 
trees should be periodically coppiced and a new shoot allowed 
to grtow up. 

There is again considenable difference of opinion as to the 
age at which Grevilleas should be eventually replaced ahd eradi- 
cated, and this would appear to depend largely on the district 
and suitability of soil. A Haputale estate reports that Gre- 
villeas die out in patana soil in from 8 to 10 years, a Badulla 
estate reports that trees over 25 years old are gradually killed 
out by gummosis, while a Dimbula estate states that “40-year- 
old plants are now approaching the limit of useful life’’. Some 
estates cut out Grevilleas when they reach certain dimensions 
of girth but in tihe case of this tree it would appear to be a 
question of deterioration rather than size. 
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Root disease has frequently originated from coppiced 
Grevilleas which have failed to shoot again and clean eradicji- 
tion in such cases is hig^hly desirable. 

The re-establishment of Grevilleas in old tea is somet^imes 
reported to be imipossible. Comiplainte of this nature have 
been received from Dimbula which district is apparently not 
particularly suitable for Grevilleas. At least one estate in that 
district, however, has shown that with the care Grevilleas can be 
established in old tea. 

Loranthus is the most general pest of Grcvtllea. 

The particular value of the Grevillea is ascribed to the 
copious litter furnished by the constant dropping of leaves. 
The litter will be incorporated in the soil when manuring or 
forking is done, but as this is practically never incorporated in 
the green state it has therefore lost a considerable amount of 
value before it enters the soil. The root action of Grevilleas 
is extensive and to it great value is attached. 

Leucaena glauca. — This small tree is one of the oldest 
green manuring plants cultivated in the Dutch East Indies 
(under the name of Lamtoro) where it is said to flourish up to 
3,500 feet. The indications are that its range in Ceylon is 
similar — the growth of the tree in Dimbula and Dickoya at about 
4,000 feet is unsatisfactory. Some mid-country estates have 
tried the tree in tea but tiheir reports are not favourable. 

Propagation is from seed. The seed has a very hard coat 
and should be immersed in hot water and allowed to soak 
for 24 hours before sowing. 

The tree has a feathery foliage and gives a ligfht shade 
but as a source of green material it cannot ,be compared with the 
dadap or Gliricidia. It is too small as a high shade tree and 
therefore does not appear to perform any particularly useful 
function in tea. 

The tree seeds profusely from an early age and the seedlings 
if once allowed to get a hold are hard to eradicate. The seeds 
when boiled and crushed makes a useful cattle food. The wood 
is stated to provide excellent fuel. 

Pongamia pinnata, Karanda (Sinh.), Punkum (Tam.). — 
This is a large tree that has been planted among tea in Urugala. 
It has been planted mainly as a protection against wind for 
which purpose it is said to be very suitable. 

(To be continued) 




Leucacna glaiica 
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HABITS AND CONTROL OF THE COCONUT 
BLACK BEETLE (ORYCTES RHINOCEROS L.) 

C. N. E. J. DE MEU 
B.SC. (HONS.), B.SC. (AGRIC.). LOND., 

DIP. AGRIC. (WYE). 

DEPARTMENT OF AGRICULTURE. CEYLON 

T he Black Beetle or Rhinoceros Beetle of coconut is a 
familiar insect in all coconut-growing districts of 
Ceylon. It has been found in this Island perhaps for 
centuries. Until recently the damage caused by this 
insect received little attention. In fact the losses caused were 
considered negligible by most owners of coconut estates, although 
the insect had been declared a pest so far back as 1907. 
Recently many inquiries and complaints about damage by this 
beetle hav'e been made; and in this article some of the causes 
of the undoubted increase of this beetle in certain districts will 
be traced, and comments u[)on certain problems of cultivation 
raised in this connection will be made. 

The Black Beetle (Oryctes rhinoceros L.) belongs to the 
sub-family Dynastidae which includes some of the largest 
members of the order Coleoptera or Beetles. It is widely di.s- 
tributed in the East, in India, Burma, Ceylon, the Straits 
.Settlements, Federated Malay .States, Siam, Dutdh East Indies, 
and the Philippine Islands. Full details of its life-history in 
Ceylon are given in Leaflet No. 21 of the Llepartment of Agri- 
culture. The different stages in the life of this insect are as 
follows: 

Egg. — Hatches in about two weeks. 

Larva or grub.— -Fully grown in three to four months, 
sometimes longer. 

Pupa. — Lasts three to four weeks. 

Beetle. — (Lives in captivity from 4 to 4r| months in the 
Dutch East Indies, according to Leefmans 
Period not known in Ceylon. 

EXTENT OF DAMAGE IN CEYLON AND IN 
OTHER COUNTRIES 

. The descriptions of the losses caused to coconut cultivation 
in other c'ountries will provide strange reading to anyone whose 
acquaintance with this pest is limited to Ceylon. So will some 
of the contr'ol measures adopted. Leefmans ® working at 
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Padang bn the west coast of Sumatra found that 60 to 80 per 
cent, of the coconut palms were injured and over . 10 per cent, 
killed by this insect in association with the Red Weevil. The 
annual losses in tihe Dutch East Indies are estimated by him 
in 1920 at several million florins. Mackie estimates the 
losses in the Philippines as “an annual loss, in the tree values 
alone, throughout the Archipelago of 2,897,230 dollars due 
solely to the attacks of this one species’’. It must however be 
stated that this estimate is based not on the numbers of trees 
actually found dead, but on those which “were severely injured 
and would, in most cases, succumb as a direct result of attacks 
of this beetle’’. In percentages the probable annual loss in 
four districts is computed as 1-07% of the total number of trees, 
and this figure is adopted in calculating the total monetary loss 
for the Archipelago. In Burma, where in 1910 the cultivation 
of the coconut is said to have been limited to small groves or 
to mixed plantations with only occasional defined coconut 
estates, the damage in that year is recorded as most serious. 
“It was said to attack the young shoots at fruiting time with 
the result that the trees cease to bear permanently. One or 
two good producing tracts were reported to return no yield 

’’ In 1923, Ohosh records about the same 

country that “the cultivation (of coconuts), instead of extend- 
ing is fa.st decreasing, chiefly owing to the ravages of insects, 
of which the rhinoc rbs beetle or black coconut beetle is the 
most important’’. The pest is said to have been introduced 
into Samoa from Ceylon in 1909 **’. Within three years it had 
invaded a large area, and by 1914 several plantations are said 
to have been wiped out. The alarm that en.sued seems to have 
been sudh that a Commission of Enquiry in 1917 reported that 
“many trees not actually dead were cut down, some thirteen 
thousand on two plantations in close proximity, only a portion 
of which were actually dead’’. In Vaitele (Samoa) out of five 
hundred palms felled, only five per cent, were found dead. 
There are other instances of the felling of trees which might 
have recovered from the attack, and of elaborate and expensive 
control measures. 

The. position in Ceylon has never reached such a grave 
state. Friederidhs who made an extensive survey in the 
tropics in connection with this pest in Samoa, states in 1919 
that although Oryctes spp. were found in great numbers in 
Ceylon and comparatively very little is done to combat them 
there, their presence does not apparently interfere .seriously 
with coconut cultivation. He considers that the Ceylon palms 
evidently possess certain properties tihat enable them to resist 
the ravages of these beetles, and it is possible that they would 
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still prove resistant if cultivated in Samoa. It is not necessary 
to assume a special resistant type in Ceylon to explain our 
comparative immunity from this beetle. The area under coco- 
nuts in Ceylon is given in the Blue Rook for 1928 as 878,501 
acres of which 348,828 acres are in the North-We.stern 
Province where the present increase of the pest is found. The 
figure for 1929 for Ceylon is revised as 1,100,000 acres. The 
population of this insect is more or less evenly distributed in 
this large area, so that the damage done has not been fully 
appreciated, more .so because it is chiefly superficial. With 
such extensive areas of the f)alrB to feed upon, the beetle has 
not apparently been in need of doing very deep tlamage to the 
trees. But the .severe locali.sed attacks in instances where this 
pest has found attractive breeding places and has been allowed 
to increase unchecked amply illu.strate the possibilities of serious 
damage even in this Island. 

The literature on this pest shows very conflicting accounts 
not only of the details of the life-history of this insect, but also 
of the relative efficacy^ of the various methods of control. It 
can only be concluded that the nature of the damage and the 
habits of the beetle vary in different countries. It i.s* therefore 
necessary to examine local conditions and to formulate the most 
usefully adaptable methods for this country. 

NATURE OF THE DAMAGE 

This insect does all its damage in the beetle stage. The 
adult beetle reaches the crown of the palm and proceeds to 
bore into the cabbage, which is its mo.st favourite [>oint of 
attack. It does not gnaw the wood. Its head and mouth parts 
are constructed to adapt it to chisel out the tissues by an up 
and down movement of its head. The beetle does not pass the 
pieces of wood or fibre through its body, but merely sucks the 
exuding sap. Holes itiade by the beetle are very conspicuous 
bn young palms, on which the chiselleil out material can be 
seen protruding from the wounds. .Sometimes a gummy subs- 
tance forms round the injury. In older palms the holes made 
by the insects can be seen on the leaf-bases, and sometimes on 
the trunks after the originally injured leaves have fallen off. 

In most cases the injury does not proceed much’ deeper 
than fhe cabbage. The writer has seen instances where in young 
palms the tender cabbage had been so completely cut 
through that it came off at the injured place when pulled, or 
hung down dry and discoloured leading one to suspect the 
disease “Bud Rot”. In other cases the damaged petioles snap 
when the branch fully unfolds. It is of course a common sight 
to see tihe leaflets that had been cut througfh in the cabbage 
hang down from one or both sides of the midrib after the branch 
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has unfolded. When Uhe leaves (have been attacked on a large 
scale a tree presents a very rugged appearance, and suffers a 
definite set-back and a stunting of growth. 

In areas where there have been severe attacks the beetle 
has been known to work its way into the softer tissues near 
the bud or apex of the tree. It is possible in such cases that 
the growing point may be damaged killing the tree. Such cases 
have been recorded by observers in other countries, although 
the writer has not met with any trees directly killed by tihis 
beetle in this manner. A review of an article by Friederichs 
and Demandt has the following account: “Palms of all ages 
from three months upwards are affected. Injury below the 
vegetative point or heart is comparatively rare and not directly 
dangerous, though it affords an entrance to other pests and to 
water. If much higher than the heart, it seldom extends to the 
latter, but sihould putrefaction ensue the heart-leaves may rot 
and the palm may die. Usually the attack occurs at the level 
of the heart or slightly above it, and this is very injurious. 
Direct injury to the heart is not necessary to kill the palm; a 
large hole, bored through the inner leaf-bundle 12 or even 16 
inches above the heart and permitting moisture and rot to 
penetrate, is quite sufficient to cause death. Owing to the 
above three sites of attack being found in Samoa and in the 
Far East, the Rhinoceros beetle is more dangerous there than 
in Ceylon or than its related species in East Africa. In Ceylon 
(also ■ perhaps in British India) and in East Africa, only the 
second form of attack (much higher than the heart) occurs, 
and the mine usually does not extend so far as the heart”. 

Serious loss of crop has however resulted on many estates 
in the Chilaw district due to the damaging of the inflorescences. 
These are either wholly or partly cut through even while they 
lie protected within the sheath. Most of these instances were 
noticed in areas where the beetle was breeding in large numbers. 
The intensity of the attack and the type of damage depend on 
the numbers of the beetle that are being bred on the estates. 
In normal cases the damage is superficial on the cabbage. 

The sudden and severe outbreaks in many foreign countries 
rhostly followed special circum. stances which brought into being 
very extensive and favourable breeding places for this insect. 
Mackie *** referring to the Island of Lete states as follows: 
“The above-mentioned district was in the direct path of a 
typhoon whidh swept that island in November 1912. As a 
consequence large numbers of coconut palms were either blown 
down or had their tops blown off. These were allowed to 
remain and no attempt was made to destroy them. By the 
beginning of 1914 the trees were soft enough to allow the 
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beetle to propagate therein. In tihis favourable environment 
they developed in enormous numbers and the trees that had 
escaped the typhoon were nearly all killed by the beetles”. 
Evidence shows that the rapid spread and the phenomenal 
damage caused in Samoa, already referred to, were chiefly due 
to the excellent breeding places in refuse heaps and other sites 
which that Island supplied to the beetles said to have been intro- 
duced from Ceylon. In the Dutch East Indies, Leefmans 
mentions dying and dead palms, rubbish from sugar cane ami 
rice husking mills, and several other varieties of decaying 
material found in quantity everywhere, which can sufficiently 
account for the ravages of this beetle in that country. The 
present increase of the beetle in some districts in Ceylon can 
also he directly traced to a supply of breeding places created 
for the beetle by certain processes of cultivation as will be shown 
below . 

INDIRECT DAMAGE 

In Ceylon loss of crop is perhaps the most serious effect 
of beetle attack. Hut indirect damage of a more fatal nature 
may result. The Red Weevil (Rhynchopherus ^ferrugineus 
Fahr.) often finds entry into healthy palms through the injuries 
made by the Black Beetle. The writer has found these weevils, 
sometimes pairs of the male and female, in the burrows made 
in the crowns of palms by the Rhinoceros beetle. The weevil 
lays its eggs in the living palm, and its grubs on hatching cut 
their way into the palm where they spend their larval stage. 
If the grubs are in the u[)per part of the tree, they soon reach the 
apex and kill the tree. If in the lower part of the trunk, the 
damage generally goes undetected until after a large cavity has 
been cut out by the grubs definitely weakening the palm. 

Another indirect effect is that this beetle, which flics into 
healthy and diseased 'palms alike, often .acts as a carrier of the 
fatal ‘‘Bud Rot” di.sease cau.sed by the fungus Phytophthora. 
Again, it has been recorded that rain water entering the burrows 
made by the Black Beetle leads to decay of the tissues around, 
finally involving portions of the trunk or causing progressive 
decay of the bud by the access of secondary brganisms. 

BREEDING PLACES 

The Black Beetle att.acks many other palms besides the 
coconut, and breeds in their dec.aying wood. Hut.son men- 
tions the occasional occurrence of its larvae in ‘‘dead and decay- 
ing stumps of aid dadap and jungle trees”. Friederichs and 
bemandt state that in Samoa few or no speceis of trees are 
rejected for oviposition. This however is not recorded in most 
other countries. The insect sihows a very marked preference 
for the coconut palm. 
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The problem of this beetle in Ceylon centres mainly on its 
breeding places. The chief of these are enumerated below, 
with notes drawn from the writer’s observation. Moisture is a 
necessary condition in breeding material, but the grubs cannot 
exist in sodden or water-logged conditions. 

(a) Dead Coconut Trees and Decaying Logs. — These form 
the commonest breeding ground. A decaying coconut log inva- 
riably contains grubs of this beetle, a log six feet long often 
accommodating a hundred grubs of various sizes. Trees killed 
by “Bud Rot’’ if left standing supply egg-laying places in their 
upper ends, and in the trunks as decay proceeds. Decaying 
logs account for most of the beetles bred on the average coconut 
land. .Stumps, logs used for fence-posts, for bridges across 
drains, for barricades, and for numerous other purposes in 
exposed situations become prolific breeding places as soon as 
decay sets in. 

(b) Cattle Manure . — Accumulations of cattle manure are 
equally common and important breeding spots. Several hundred 
grubs can be picked up from a manure heap. Manuring by 
cattle in trenches has also led to breeding of the beetles on a 
large scale. In several cases where cattle had been tied on 
circular trenches or on shallow pits and where the dung had 
not been covered over immediately after by a .sufficient layer 
of earth, grubs of this and of allied beetles were found in large 
numbers. On a small estate in Lunuwila about two hundred 
grubs were raked out from the thin layer of dung in each of 
many such trendhes. Immediately after the cattle are removed, 
it is best to mix up the dung with a little earth, and to cover 
up the whole under a compact layer of earth at least one foot 
deep. As the trenches are lusually shallow, earth may be 
heaped up above ground level to obtain the necessary covering. 

(c) Burying of Coconut and Other Refuse . — The safety 
with which coconut branches and other refuse may be buried 
depends largely on the type of soil. On clay soils and the 
heavier types of soils such material may be buried in trenches 
and covered over immediately after under a foot or more of well- 
pressed earth. On porous sandy soils this practice is danger- 
ous. Almost all the cases of recent increase of this pest have 
occurred on sandy soils where tihe theory that everything which 
drops from the tree excepting the nuts should be returned to the 
sbil has been practised with zeal. 

On most of these estates whole branches, flower stalks, and 
other woody material from the tree have been buried either 
in trenches or pits two feet or less in depth, or in furrows made 
by the trendh plough. These furrows were both too shaU.ov\' 
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and not wide enough to accommodate the brandhes fully, and 
the soil cover was nowhere more than six to eight inches deep. 
The result was that the beetles began to lay eggs as soon as 
the buried material sihowed signs of decay. The writer has 
found adult beetles in these furrows. The same result followed 
in the case of the trenches. Although the latter were two feet 
deep, the soil in the district in question is sandy and porous; 
and the beetle sensed a favourable breeding ground even at this 
depth. Leefmans’ finding “that even a thin layer of sand 
prevents the beetles from discerning the attractive breeding place 
hidden in this simple way’’ has not proved true for Ceylon, 
nor in Samoa according to Friederichs and Dcmandt The 
woody midribs of branches and the stalks of inflorescences form 
most attractive material for egg-laying when they remain moist 
and reach a certain state of decay as happens when buried. 

A instructive example was studied by the writer in 1928. A 
severe attack of beetle occurred on an estate in Madampe. 
First the branches were attacked in the cabbage and the trees 
soon f)resented a very ragged sight, Ihen the inflorescences 
were cut through and no nuts would form. 

On visiting the estate there was found a very well-kept 
plantation free from decaying logs and with no littering of 
branches or of refu.se. It was an almost clean .swept land, so 
that it was the greater surprise that so severe an attack of 
beetle was fountl. On enquiry it was learnt that everything 
that dropped oft the tree except the nuts was buried in trenches 
two feet deep and two and a half feet wide. This had been 
systematically done over most of the estate eight to ten months 
})reviously. The contents of a trench were immediately un- 
earthed, and at the bottom of the trench were branches and 
other woody material from the tree moist and in a partial state 
of decay. In this material the larvae of the beetle were found 
all along every trench exposed. In a portion of trench two 
and a half feet long, nearly two hundred grubs, a few pupae, 
and two adult beetles were collected. Ultimately all the 
trenches were re-opened and the decaying material thrown out. 
A very similar condition was found on a neighbouring estate 
of the same proprietor. Heavy rains .at this time cilused the 
trenches, which in this second case had not been covered up 
to ground level, to be filled with water. The grubs unable to 
exist in the sodden soil began to burrow their way to the surface 
of the trenches; and I was authoritatively informed on a later 
visit that an empty cement barrel was filled with these collected 
grubs from two acres alone. This sufficiently illustrates the 
possibilities of breeding the beetle in this type of soil by indis- 
criminately burying all droppings from the palm. It has to be 
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mentioned that on a recent visit, three years after, I found the 
trees on this land practically free from beetle damage, healthy, 
and in good bearing. This shows that it is easily possible to con- 
trol this pest. 

(d) Burying of Town Garbage . — Burying of scavengings 
from towns is practised for their manorial value. It was found 
in one instance that daily collections were dumped into a deep 
broad trench and only covered after each trench became full. 
The result was that the rather old trees on this land were soon 
reduced to a pitiable sight. There were more grubs in the 
trendhes than can be estimated. I'he same result follows the 
improper burying of nigiht-soil. 

(e) Decaying Vegetable Matter . — Vegetable matter if left 
in thick accumulations for any length of time will become breed- 
ing places of this beetle. Rotting straw forms attractive 
breeding material. 

(f) Damaged Trees . — Cirubs of this beetle have been* 
found on numerous occasions in the hollows of palms which had 
been treated for Red Weevil damage. Silt collects in these 
hollows, or decay of the exposed wood is caused by weathering. 
Black Beetles soon find a breeding place in these, d'ar should 
be applied to the exposed wood of hollowed out trees, and the 
application renewed as required in order to prevent decay. The 
insect also breeds in trees killed by the Red Weevil. 

An instance worthy of record is the case of a tree killed 
by “Bud Rot’’. The cabbage had fallen off, but the rest of 
the crown remained. The tree was cut down, and a thick 
accumulation of dust and debris was found in the crown. In 
this material about forty full-grown larvae of the beetle were 
found. 

COIR DUMPS 

Palms in the vicinity of fibre mills invariably show consi- 
derable beetle damage. It has therefore been erroneously 
concluded that the recent increase is mostly due to the breeding 
of the beetle in these dumps. If it were so, One could reasonably 
expect to find on these small* hills of coir dust millions of beetle 
larvae. The writer has examined these dumps at various times 
since 1926, and never found the beetle larvae in the dumps 
proper. Coconut fibre and coir dust are fully lignified material 
which take a very long time to decay. Coir dumps are very 
tightly packed within and the conditions obtaining inside them 
neither make for quick decay nor tolerate insect life. But round 
the margins of these heaps are found admixtures of material 
whidh remain moist and decay into humus matter. In these and 
in drains near by silted up with a mixture of coir dust and 
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vegetable matter a number of larvae may be found. These, and 
decaying logs, and sometimes manure heaps, sufficiently account 
for the ravages round fibre mills. These attacks are localised 
and the repeated damage on the same trees produces an exagge- 
rated impression. 

BURYING OF COCONUT HUSKS 

The writer has during the period 1926-1931 examined 
numerous trenches where husk had been buried, as also decay- 
ing accumulations of husks in the rings so familiar round young 
palms. The husk trendhes examined ranged in age from six 
months to seven years and were bn all varieties of .soil. Rarely 
was a grub of this beetle found; in the.se cases admixture of 
woody material could be suspected. Burying husks in any soil 
is safe so long as no woody material is incorporated. 

The practice may be recommended as a source of humus 
for light soils in which, as already pointed out, woody material 
should not be buried. Coir dust and husk however rake a long 
time to decay. In sandy soils buried husks were found at the 
end of seven years crumbling into well-decayed matter. Leaf- 

mans states “ one breeding place mentioned in -literature 

viz., coconut husks (coir) proved to be quite harmless”. 

GREEN MANURING 

The burying of green manures is another question raised 
in cbnnection with this pest. The writer recently examined .many 
cases in which cuttings of Boga medeloa {Tephrosia Candida) 
were buried. A few examples are mentioned below; 

1. In circular trenches round the trees. Soil a sandy 
loam. Boga cuttings buried in quantity one month pre- 
viously. Decaying leaves found. Stems still fre.sh. No 
trace of beetles. . 

2. In circular trenches. Bbga cuttings buried in 
large quantity. One month old. Leaves decaying, stems 
fresh. Soil contains a little humus. No grubs of Black 
Beetle; but some grubs, pupap, and adult beetles of an 
allied species Phyllognathns dionysius found. 

3. In circular trenches round the trees, six to eight 
inches deep. Cuttings of Boga buried six months pre- 
viously. No trace of leaves. Plenty of stems. No 
beetle grubs found. Soil a sandy loam. 

4. In trendhes. Soil a sandy loam. Large quanti- 
ties of Boga buried one year previously. Stems not 
decayed. No trace of beetle grubs of any species. 



108 


5. In trenches at a depth of 9 inches to bne foot. 
Large quantities of Boga cuttings buried one year pre- 
viously. Accumulations of stems supplying sufficiently 
thick strata for larvae to live in. Stems snapped when 
bent. Only their outer bark decayed. No traces of beetle 
larvae. 

6. In trenches. Soil sandy loam. Large quantities 
of Boga buried 16 months previously. Stems not decayed. 
No traces of beetle grubs. 

7. In trenches. I^arge quantities of Boga cuttings 
buried two years previously. Only stems found, .soft and 
acted on by soil fungi. No traces of beetle grubs. In this 
and in all the above cases the stems had become woody. 

In the above cases several places of each type were dug up 
for examination. Many other instances were examined. In no 
case was the beetle breeding in the green manures, which had 
been buried unrnixed with other material. One superintendent 
has however reported the presence of Black Beetle larvae in 
shallow trenches in which Boga cuttings had been buried. In 
this instance he added that there had been large numbers of the 
grubs breeding in other furrows in which coconut branches had 
been buried, and that there was a possibility of an “overflow”. 

This last instance is a solitary case. I'here are also other 
beetle larvae which re.semble that larvae of the Rhinoceros 
beetle. Green leaves incorporated in the soil decay very soon 
and become a .source of nitrogen. Stems, if fibrous, decay only 
slowly. It has been seen above that at the end of two years 
the fibrous stems had only reached a soft state. I'he writer is 
not in a position to say whether or no such accumulations of 
stems will attract the beetle at a still later stage of decay. 
However, the practice of burying green manures is a very valu- 
able one, both as a source of nitrogen and for adding humus to 
the .soil. There is no reason so far why this practice should not 
be continued. 

The mistake at present, lies in burying loppings which have 
become woody and whose nitrogen content is low. Lignin de- 
composes very slowly in the soil and burying woody cuttings is 
a loss. Joachim has pointed out that when the material to be 
buried contains less than two per cent, of nitrogen the micro- 
organisms have to draw on the nitrate and ammonia reserves 
of the soil. For this reason he advises that green manures, 
such as Boga medeloa, be cut and buried a little before flowering 
when tJhe total nitrogen is greatest. If cut and buried at this 
stage or ealier, and towards the end of the rainy reason or three 
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to four weeks before a drought sets in, Joachim points out that 
decomposition will be brought about by the micro-organisms 
almost immediately. This would avert any possible danger of 
breeding the beetle. 

CONTROL METHODS 

Under this head will be included remarks on the disposal 
of refuse on estates, as the problems are closely related. 

(a) Spearing the Beetle. — Removal of beetles from the 
holes in the crowns of trees by means of a pointed 
wire, })referably with an arrow head, may be practised 
so long as a bad attack continues. This is not other- 
wise desiral)le, except bn young palms. The holes 
should be plugged with dry coconut fibre. 

(b) Dead Coconut Trees and l.ogs. — Dead trees should 
be promptly felled. In doing so, trees should not be 
cut a few feet abr)ve gTf)und level. The best method, 
at once s[)eedy and cheap, is to clear round the roots 
as close to the tree as possible to a foot deep, and 
then with an axe. to cut the roots slantwise towards 
and under the bole. The weig^ht of the tree will 
bring up the bole with most of the roots. The 
remaining fibrous roots will not be a danger and can be 
covered with soil. ITe crown should be immediately 
severed and the cabbage burnt on a heap of dry 
branches, d he trunk should be cut into logs, which 
should then be split in four. The hard wood may^ be 
[)iit to any use. 

Although decaying logs can be used as traps for 
this insect, this is neither permitted by the Regula- 
tions nor desirable. It will only lead to abuse of such 
a privilege and to danger. 

(c) Manure Heaps. — These should be disposed of wdthin 
three months, and the grubs and other stages of the 
pest raked out and thrown on to a fire. 

(d) Town Garbage and Vegelahle Matter. — These should 
not be buried on light porous soils. On heavier soils 
they should be covered over at once with a foot or 
more of well-pressed soil. Vegetable matter alone 
may, on lig^ht soils, be scattered in thin layers and 
c6vered in by the harrow to form a mulch. 
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JiuYyin^ Coconut Bffliwcfess.-~Br&nchcs and other 
droppings from t)he tree may be used as a surface 
mulch on sandy soils, after tJhe thick woody portions 
have been severed and burnt. The ashes have a 
manurial value. The mulching should be in thin 
layers only, as the beetle will not be attracted by dry 
material. 

TRAPS 

These may be very simply devised and employed with 
advantage. The writer has noticed elaborate traps made by 
burying coconut logs, branches and other material in trenches 
many yards long. This is expensive, while their value as traps 
will only follow the decay of the buried material after some 
months. Besiiles, burying logs is both undesirable and prohi- 
bited unless sufficiently deep. Two sini[)le traps that may be 
constructed at intervals on the estate are here described. 

(1) A shallow pit is dug 5 ft. x 3 ft. x 1 ft. A thick layer 
of cattle manure is placetl at the bottom and covered 
over to a depth of six inches with .straw. This will 
speedily attract the beetle to lay eggs. The pit 
should be cleaned out, all insects destroyed, and the 
trap re-made with fresh material every two months. 

(2) Mr. E. Nicollier of Galle employed mounds of grass 
cuttings three feet high with good results. These 
mounds should be kept mofst. 

USE OF CHEMICALS 

Inserting Calcium Cyanamide dust in the holes made in palms 
by this beetle cannot be recommended either from the point of 
view of cost or of its effect on the tree. Neither is this material 
of much use for scattering over l)reeding places. Nor is there 
need to employ fumigants or other expensive chemicals in 
Ceylon. Lime, Basic Sldg, and Calcium Cyanamide are not 
always -a certain meaps of keeping off the beetle from buried 
material. These materials decompose in the soil and in the 
presence of moisture disappear as soluble compounds or are 
absorbed into the clay complex. They have their manurial 
value, and their action does hasten decomposition of the burjed 
branches or bther material. But when they cease to exist as 
such, the beetle will readily come into the decayed material. In 
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fact, hastening tihe decay, though advantageous to the soil, 
attracts the beetle sooner. The reference is to the use of these 
chemicals when burying branches and woody material in liglht 
soils. 

As far as Ceylon conditions are concerned the incidence 
of this pest can be reduced to harmless proportions if clean 
cultivation is practised, and if certain processes of cultivation 
are avoided, as pointed out above, however desirable they may 
be for enriching the soil with humus or with manurial ingre- 
dients. 
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CONTRIBUTIONS FROM THE RUBBER 
RESEARCH SCHEME (CEYLON) 

FURTHER SULPHUR DUSTING EXPERIMENTS 
AGAINST OIDIUM 

R. K. S. MURRAY, A.R.C.SC., 
MYCOLOGIST, 

RUBBER RESEARCH SCHEME (CEYLON) 


INTRODUCTION 

I N 1930 the first experiments to be undertuken in Ceylon on 
the sulphur dusting treatment for Oidium were carried 
out on Kandanuwara Estate, Matale. A fair measure 
of success in the control of the disease was obtained, and 
a brief report on the experiments (with photographic illustra- 
tions) was published in Rubber Research Scheme Quarterly 
Circular Vol. 7, Part 2, 1930. A further series of experiments 
was carried out later in the year on (lonakelle Estate, Passara, 
and a full report .appears in Rubber Research Scheme Quarterly 
Circular V^ol. 7, Part 4, 1930. As was to be expected with an 
entirely novel method of treatment complete control of the 
disease was by no means obtained, but it was possible to deduce 
various reasons for this lack of entire success. Particular 
attention has been paid to , these points in the recent experi- 
ments which, thanks to the courtesy of the Warriapolla Estates 
Company, Limited, have been carried out on the same field on 
Kandanuwara Estate as in 1930. 'Phe following is a report 
on these experiments: 

THE EXPERIMENTAL AREAS 

The treated area is a field of 30 acres of mature rubber 
surrounded on three sides by Tea, and abutting, on the fourth 
side, on the area selected as a control. This somewhat isolated 
position was selected as being particularly suitable for the pur- 
pose suice the risk of sulphur being blown on to the control area, 
and of Oidiuru spores being blown from the control to the treated 
area, was thereby reduced as far as was compatible with an 
efficient control. The trees are planted 30 ft. x 15 ft. on 
one side of a hill of moderate slope, and are well grown for 
the elevation. The field is well provided with paths so that 
tihe dusting operation is rendered relatively easy and quick. 
This area has been dusted during two successive “wintering” 
periods. 
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The area selected as a control occupies the side of a hill 
facing in the same direction as the treated field. The two fields 
are almost contiguous, being separated only by a narrow strip 
of land occupied by a road, buildings, etc. The slope of the 
land is somewhat steeper, than that of the dusted field and the 
trees, though of approximately the same age, are, for the most 
part, smaller. The planting distance is about 18 ft. x 15 ft. 

Before the dusting was commenced ten rectangular 16- 
tree {)lots were marked at regular intervals throughout each 
field. P'ach tree in these f)lots is separately numbered so that 
the condition of the foliage can be j)criodically examined and 
recorded. The plots are tapped on alternate days by an em- 
ployee of the Rubber Research Scheme, and the yields for each 
plot recorded. The results as regards yield figures and foliage 
observations are not considered separately for each plot, but 
the summation of the results from the ten plots in each field is 
considered to be repre.sentative of that field as a whole. This 
method has been adopted owing to the impossibility, with the 
land available, of laying out plots in accord ' nee with statistical 
requirements. 

In 192{b before any .sulphur dusting was commenced, hoth 
experimental areas were severely affc'cted \vilh Oidhivt, the 
extent of defoliation being approximatelv equal in the two 
fields. (See figures for 1929 on page 119). The disease had 
been present since 1925, and defoliation severe since 1927. .The 
undusted area may, therefore, be considered to serve as an 
effective control, so that any marked distinction between the 
two fields after sulphur dusting can be justifiably regarded as 
due to the treatment. 

THE DUSTING OPERATIONS 

As in the previous <‘xperiments the machine used was the 
Bjbrklund Motor Du.ster. Very little mechanical trouble was 
ex{)erienced, but on several occasions the sulf)hur in the fan 
dhamber became ignited and caused somewhat serious confla- 
grations. On only one occasion, however, was any damage 
done to the machine, and in this case a new fan had to be fitted. 
The cause of these fires is not clearly undesstood, but it is’hoped 
that they will not recur after the machine has been re-condi- 
tioned. A machine with a clo.sed fan-box would have an advan- 
tage in this respect. 

With the exception of a trial application of “Sulphur 
Smoke”, “Flotate” sulphur from the KaWah Poetih volcanic 
deposits in Java was used throughout. On the day on which 
“Sulphur Smoke” was u.sed a ligiht “drizzling” rain was falling, 
and despite these adverse conditions the sulphur formed an 
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excellent cloud. It is possible that under the same conditions 
“Flotate” sulphur, being hygroscopic, could not have been 
applied to the same advantage. In other respects, however, 
“Flotate” sulphur, when thoroughly dried, is at least as good 
as the American product, and is to be preferred on account of 
its lower price. Further experiments are necessary before the 
most satisfactory dusting powder can be determined, but in the 
meantime it is the writer’s opinion that within limits (regulated 
by the particle size) the brand of dusting sulphur used is not of 
such great importance as the technique employed in the dusting 
operation. 

In all, six applications were made to the experimental field 
as follows: 

December 9th, 1930 “Flotate” @ 13 lb. per acre. 

December 30th, 1930 “Flotate” @ 15 lb. per acre. 

January 13th, 1931 

“Sulphur Smoke” @ 14 lb. per acre. 

January 29th, 1931 “Flotate” @ 15 lb. per acre. 

February 10th, 1931 “Flotate” @ 15 lb. per acre. 

March 3rd, 1931 “Flotate” (a) 13 lb. per acre. 

Total 85 lb. per acre. 

The work was supervised alternately by the writer and 
the Superintendent, Kamlanuwara Estate. 

The dusting operation has been described and illustrated in 
previous publications, and it is sufficient to state that working 
with 10 coolies the 30-acre field was dusted in an average time 
of l|-2 hours. This rate of progress would be considerably 
exceeded were a larger area to be treated. 

It is of interest to record the progress of wintering in rela- 
tion to the dates of application. When dusting was commenced 
on December 9th only an insignificant })roportion of the trees 
had “wintered”. Oidium could be found bn such young leaves 
as were present, but the fungus had not attained its full viru- 
lence. The great majority of the trees shed their leaves during 
the latter part of Decemher, and on January 13th, when the 
third application was made, 90% of the trees were completely 
bare. It may be remarked in passing that such a regular 
“winter” is unusual. During the next few weeks the trees were 
in progress of re-foliation. On February 10th the dusted field 
exhibited an excellent foliage in various stages of development. 
.Although active Oidium was to be found throughout the field, 
the extent of defoliation was almost negligible, and most of 
the leaves were undistorted. In the control field, on the other 
hand, defoliation was very severe, and only the early winterers 




Plate I Kandanuwara Estate Dusted field, 14-3-31. 





Plate II. Kandanuwara Estate. Control (undusted) field 14-3-31. 
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had retained their leaves. A final vi.sit was paid to Kandanu- 
wara on March 14th. By this time the foliage in the dusted 
field was quite mature, and although “secondary” Oidium was 
prevalent throughout the field the applications were discontinued 
since it was thouglht that further leaf-fail was unlikely to occur. 
The condition of the foliage in the two fields on this date is 
further described below: 

RESULTS 

(a) holiage . — The two photographs shown bear testi- 
mony to the striking difference in the a[)pearance of the two 
fields on March 14th. Whereas the control area is practically 
leafless, having the appearance of rubber during a normal 
“winter”, the foliage of the dusted field, as viewed from a dis- 
tance, would bear comparison with most areas at this elevation 
and, indeed, with many in the low-country. When Comparing 
the two photographs it must be borne in mind, also, that the 
trees are more closely planted in the control than in the dusted 
field so that, other things being equal, a denser canopy in the 
former would be expected. 

On March 14th an examination was made of every indivi- 
dual tree in the experimental 16-tree plots and the foliage 
was classified according to the intensity of Oidium attack. I'he 
figures together with those for 1929 and 1930, are shown on 
page 119. It will be noted that in the du.sted field the pro- 
portion of trees classed as severely or completely defoliated 
(Classes E and F) has been reduced by the sulphur dusting 
from 56% in 1929 to 9% in 1931. In the control field, on the 
other hand, this percentage has risen from 51% to 76%. Cor- 
respondingly the proportion of trees in the dusted field in which 
leaf-fail is ab.sent or very slight (Classes B and C) is 80%, as 
compared with 13 in the control field. 

These figures indicate that the treatment has been extremely 
successful in preventing the most harmful effect of the disease 
viz: defoliation. Entire control of the fungus has, however, 
by no means been obtained, and “secondary” attack is still 
severe in comparison with low-country estates. It is probable 
that by continuing the treatment during March and April this 
attack on mature leaves could have beeti considerably reduced, 
but it is doubtful if such a procedure is an economic proposition. 
Although “secondary” attack is harmful in that the transpiration 
of the leaves i^ greatly increased, it is defoliation which imposes 
the severest tax on the vitality of the tree, and once the leaves 
ar^ mature defoliation is not to be feared*. On Kandanuwara 
the disease remains active throughout the greater part of the 
year so that at almost any time re-infection from neighbouring 
undusted rubber will occur. In order, therefore, to keep the 
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foliage healthy it would be necessary to make periodical appli - 
cations throughout at least 9 m'ontihs of the year, thus incurring 
an expenditure which would probably be disproportionate to 
the results achieved. In the most severely attacked areas the 
main aim of sulphur dusting must be to maintain the leaves on 
tihe tree, and it is probable that after two or three seasons the 
extent of “secondary” attack will also be reduced. 

The present appearance of the control field is indicative of 
the worst effects of the disease if allowed to remain uncon- 
trolled. Only the very early winterers have maintained their 
foliage, and even on these trees the leaves are small and dis- 
torted. As the re.sult of the depletion of food reserves caused- 
by continual defoliation many twigs and branches have died 
back, so that the number of branches left to bear leaves is greatly 
reduced. Consequently later in the year, when the trees recover 
to some extent, only the scantiest crowns are presented. 

It must be mentioned that the above observations have 
been made at the time when there is the greatest contrast 
between the two fields. From about June to November Oidiunt, 
although not becoming entirely passive, loses some of its viru- 
lence, and the trees are able to recover to a great extent. 
Later in the year, therefore, most of the trees in the control 
field, instead of being leafless, will possess a thin crown of 
malformed leaves. 

(b) Yields . — Comparative yields must constitute the 
ultimate criterion of the value of sulphur dusting as of any 
other treatment, and this matter is .being investigated at 
Kandanuwara. Daily records of the latex and dry rubber are 
being taken from the ten 16-tree plots in each field, the same 
tapper being employed throughout. The results will be pub- 
lished later in the year, l)ut in the meantime it may be stated 
that a large difference in yield in favour of the dusted field has 
been manifested during March, April, and May 1931. 

QUANTITIES AND COSTS 

The following is a full statement of the costs of the dusting 
operations. Owing to the small area involved it is difficult to 
give a significant figure for depreciation of the machine. 
This has been written down as Re. 1-00 per acre, which is 
considered to be a reasonable figure for work on a large scale. 
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SULPHUR 


(Costs include all transport, ihandling charges, etc.) 



Rs. 

cts. 

Rs. cts. 

,130 lb. “Flotate” @ 09 cents 

191 

70 


420 lb. “Sulphur Smoke’’ 




@11 cents. 

• 46 

20 

237 90 

LABOUR 




76 coolies drying and dusting 




sulphur @ 60 cents. 

45 

60 


Extra labour (Cleaning, 




transport, etc.) 




RUNNING EXPENSES 



Petrol and Oil 

9 

00 


Minor repairs to machine 

5 

87 

14 87 

Depreciation on machine 




@ Re. 1 per acre 



30 00 




331 07 


This works out at approximately Rs. 11-00 per acre. 
Owing to the small area treated all costs are proportionately 
higher than if the work had been undertaken on an estate scale. 
It is calculated that if 200 acres were dusted the cost would be 
about Rs. 9-00 per acre. It may be remarked that the trans- 
port charges to Kandanuwara are probably higher than to the 
average estate. 

As mentioned above the field was dusted in the previous 
season, and the results achieved must be to some extent 
regarded as cumulative. It is more accurate, therefore, to 
consider the results as due to two years’ treatment. In 1930 
the quantity of .sulphur applied was 1,600 lb. and the inclusive 
cost about Rs. 7-00 per acre. The total expenditure in the 
two years has therefore been about Rs. 18-00 per acre._ On a 
crop basis of 450 lb. per acre per year the cost of the treat me?, t 
has therefore been about 2 cents per lb. of rubber produced per 
year. 

CONCLUSIONS 

The experiments described above confirm the conclusions 
previously formed. The greater measure of control .secured in 
these as compared with previous experiments is to be attri- 
buted mainly to the earlier start of the operations. Dusting 
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was commenced at the first sign of severe Oidium attack on the 
young leaf, whereas in previous experiments circumstances did 
not permit a start until the disease had already caused serious 
defoliation. Owing, however, to the limited time (10-14 days) 
during which the sulphur remains toxic on the leaves there is 
a limit to this early start, and it is valueless to commence dust- 
ing while the fungus ii> still passive. A careful watch must be 
kept for the first sign of Oidium activity, and no time lost in 
making the first application when this is app.arent. 

The question now arises — “Does sulphur dusting pay”. 
Assuming that rubber will again become a remunerative crop 
the answer, as far as estates as severely attacked as Kandanu- 
wara are concerned, is a definite affirmative. It is somewhat 
premature to di.scuss the yield figures obtained to date, but 
there is every imlication that the comparative gain in yield as 
the result of dusting would pay for the treatment were rubber 
selling at even the moderate price of 20 cents i)er lb. 

Disregarding yield figures the treatment could confidently 
be recommended as the result of the improvement in foliage 
alone. It may safely be asserted that for an addition of 2 cents 
per lb. to the cost of production no manurial or other treatment 
has ever effected so marked an improvement in the general con- 
dition of a field' of rubber. The ultimate fate of the control 
field can only be viewed with the utmost aj)j)rehension. Hark 
renewal is almost negligible, the yield shows a considerable 
decline, and it seems possible that the very existence of the 
trees is jeopardised. I'he dusted field, on the other hand, 
possesses a fair foliage which should be further improv'etl if the 
treatment is carried out in subsequent years, and the yield, so 
far from declining, appears in 1931 to be on the upward grade. 

The experiments on sulphur dusfing have, therefore, 
reached a stage at which the treatment" can be definitely recom- 
mended on the most severely diseaseil areas. Whether the 
work should be undertaken on more mililly affected estates is 
a matter for further enquiry, and will largely depend on local 
conditions and the price of rubber. 
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These figures (M»rch 1929) refer to a different series of plots in another portion of the control field. 
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THE EXPERIMENT STATION, NIVITIGALAKELE 

W. I. PIERIS, B.A., F.R.H.S.. 
AGRICULTURAL ASSISTANT, 

RUBBER RESEARCH SCHEME (CEYLON) 

INTRODUCTION 

S INCE t!he inception of the Rubber Research Ordinance of 
1930 a large number of rubber producers, big and 
small, who were formerly not members of the Rubber 
Research Sdheme have, by payment of cess, automati- 
cally become subscribers. Such proprietors and superintendents 
have not had access to the publications of the Scheme in whidh 
the progress of work at the Experiment Station, Nivitigalakele, 
has been recbrded, and it is thought that a note describing 
briefly the objects and work at this Station would be of interest. 

OBJECTS 

The objects of the Station are primarily as follows: 

(1) Proving of clones established from high-yielding 
trees on Ceylon estates with the object of discover- 
ing the best clones in the Island. 

(2) .Study of all points in connection with the process of 
budgrafting, influence of stock on scion, etc. 

(3) Study of methods 'of opening up land for rubber cul- 
tivation, prevention of soil erosion, establishment and 
utilisation of green manures, etc. 

SELECTION OF MOTHE^R TREES 

Before an estate tree, reputed to be a high-yielder, is admitted 
into the Experiment Station “to be proved” it has to fulfil 
certain requirements and undergo what may be termed a period 
of probation. During this period the officers of the R.R.S. 
are largely dependent on'the do-operation of estate superinten- 
dents in assisting them. The best yielders in a particular estate 
are primarily ascertained through the tappers and kanganies 
who generally know which of the trees they tap yield the most 
latex. These are reduced to a workable number by a primary 
selection by keeping the records of their yields in cubic centi- 
metres of latex for< 12 successive full tappings. Thereafter, 
over a minimum period of one year, the yield-record of each 
tree, whose latex is collected, coagulated, dried, and weighed 
separately, is kept by the Suf>erintendent in special quarterly 
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return forms supplied by Che R.R.S. The average weiglht of 
dry rubber per tree per tapping and tihe average weight 
per tapping per foot, length of tapping cut are deduced, and the 
figures are plotted as graphs in specially designed books so that 
the relative merits of the trees can be judged at a glance. This 
information is further supplemented by the findings of the 
Botanist of the R.R.S. who visits the estate, takes bark samples 
and reports on the number of latex vessel rows, thickness of 
bark and other details for each tree. A selection of the best 
trees and those which satisfy the required standards is made 
and the selected trees are finally introduced into the Experiment 
Station by vegetative propagation. In due course the “bud- 
dings” will be test-tapped with a view to finding out whether the 
vegetatively propagated progenies of the selected mother tree 
are capable of reproducing the same or better latex -yielding 
properties in relation to their parent tree. A criterion of the 
yield of a mother tree, for selection, cannot definitely be laid 
down owing to influence of environment, etc; but broadly speak- 
ing a tree yielding 1 bz. of dry rubber per tapping per foot 
length of tapping cut is considered promising and a yield 
approaching 2 oz. per foot is very good. 

BUDDING 

The means employed for vegetative reproduction of Hevea 
is “bud-grafting”. This consists of affixing a bud extracted 
from a branch of the selected mother tree to the bottom -of a 
young seedling plant. Details of the method of budding will 
be found in a booklet on “The Budding of Rubber” by R.A. 
Faylor obtainable from the Secretary, R.R.S., Peradeniya, or 
in the article entitled “Budding Routine at Nivitigalakele” 
appearing in the current issue of The Quarterly Circular. 

Budwood from the mother tree is obtained preferably from 
a branch that has been “pollarded” (i.e. previously pruned to 
produce fresh, succulent growth) . Pollarding, however, inter- 
feres with yield records and is not advocated where extensive 
records are not already available. In such cases a method often 
adopted is to first establish a supply of budwood in the budwood 
nursery by taking a few buds from an unpollarded branch. If 
records of the mother tree in the meantime are found satisfac- 
tory the clone is budded out in the field from the budwood 
nursery. Buds are attached generally as follows: 

(a) to a certain number of seedlings in the field which 
have been allotted to that particylar clone; 

(b) to 5-7 trees in the budwood reproduction nursery; 

(c) to about 10 nursery seedlings (only in cases where 
the clone has been found to be difficult to bud and 
where “supplies” are likely to be required). 
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In most cases the seedling stocks on to which the buds_ 
are attached in the field are of known origin, and the fact that 
buds of a particular clone are grafted on to different stocks 
provides for the determining of “effect of stock on scion”, if any. 

THE CLEARINGS 

The Experiment Station, situated 1 mile away from Matu- 
gama in the Kalutara District, is 69 acres in extent and has 
been opened up in 3 stages now referred to as the 1926, 1927, 
and 1928 clearings. All these clearings have been laid out on 
the contour platform terracing system except 4 acres in the 1928 
clearing where tihe Denham Till trench system has been adopted. 

The contour platforms, running horizontally at right angles 
to the slope of the hill, are 6 to 12 ft. in width and dip back 
into the hill at an angle of 1 in 5. They are 20 ft. apart at 
the steepest portion of each hill, and where a more gentle 
gradient has necessitated their divergence to 30 ft. or more an 
extra platform has been introduced. The trees on the platform 
are 18 ft. apart and extend in rows up and down the hill. The 
stocks were planted out originally as “stumps” (6 acres only), 
basket plants or “seed at stake” in holes 3 feet dee[) by 2| x 2.^ 
and filled with top soil. All clearings have been budded in the 
field and only in cases of repeated casualties have stumps budded 
in the nursery been put out. 

I he 1926 clearing of 12 acres in extent contains 17 different 
clones. Eleven of these consist of approximately 100 trees each 
while the remaining six, planted as “budded stumps”, are only 
represented by 3 to 20 trees each. The majority of the clones 
are Ceylon ones though two have been planted out as “budded 
stumps” from Java. They are as follows: Eladuwa 3, Eladuwa 
5, Govinna 771, Govinna 1836, St. George 45, CuilcaghS, 
Cuilcagh 4, Cuilcagh 5, Lavant 28, Lo/:hnagar 1/16, Dalkeith 
3513, Dalkeith 19935, Wawulugala 197, H eneratgoda 2, Hene- 
ratgoda 401, Java 7, Java 18. The clearing was completely 
budded in. July 1930 and by the end of 1931 some of its 
earlier buddings are expected to be ready for test-tapping. 

The 1927 clearing of 17 acres consists of 19 Ceylon clones 
of approximately 100 tj-ees each and is also completely budded. 
The clones are: Kobowella 41, Kobowella 42, Eladuwa 1, 
Eladuwa 4, Palmgarden 3183, Palmgarden 4849, Yogama IH, 
Yogama SY, Yogama 21Y, Frocester Mirishena 2, Mirishena 
3, Mirishena 11, Glendon A4, Madola 15, Madola 110, 
Millakanda 10/2, Bequ Sejour 5, Talagalla 2. 

The 1928 clearing of 32 acres which is to contain 90 odd 
clones is being budded with 25 to 30 trees to a clone. Budding 
was commenced in April 1930 and about 25 clones have been 
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completed to date. The unbudded trees in the incompletely 
budded clones of the 1928 clearings were manured in February 
1931, with, a view to obtaining robust “stocks” for the season’s 
budding. T.he manure used was a mixture of Nicifos and 
IVluriate of Potash (ffj 1 1 lb. per tree. 

M ARGOTS , 

In the 1927 clearing there are 77 trees “marcotted” off (i.e. 
vegetative propagation by ring-barking and “layering”) off the 
stocks of budded plants now growing in the 1926 clearing. In 
the 1928 clearing there are 21 others “marcotted” off the scions 
of the satne budded plants. Ihus there are three editions of 
plants as follows: (a) the stock growing on its own roots, (b) 
the scion growing on its own roots, and (c) the scion growing 
on the stock; and when tap{)ed should give interesting results. 

GREEN MANURES 

The ground is well covered by a variety of leguminous cover 
[)lants both erect and cre?eping, and silt-pits opened along the 
lower side of the platforms receive the prunings thereof. 
The most promising among the erect cover crops e.stablished 
so far are ClUoria cnjanijolia, Tcphrosia Candida, Tcphrosia 
noctiflora, Crotalaria usaraniocnsis, Seshania cannahina', Indigo- 
fera arrecta, ami Desmodium gyroides. Clilorin cajanifolia iLas 
proved the easiest to establish, and responds excellently to 
pruning. It produces a large quantity of material for the siltpits 
each year and spreads ra[)i(lly by seeding. It has been used for 
sowing along the edges of platforms to bind the soil and prevent 
the earth from slipping. Dolichos Hosci (J’igna oligospenna) 
Cenlroscma pubesccns, Calopogonium ntucunoides, and Pueraria 
phascoloidcs have done best as ground covers. Though Calo- 
pogonium starts off well it lf)oks as if Vigna and Centrosenia are 
going to replace it as a permanent cover. Pueraria once estab- 
lished is an extremely r'apid grower but its adaptability to shade 
has not been determined yet. Conditions on the whole may 
change a few years hence under much denser shade. Most cover 
crops have been grown from seed. The creepers are sown 3 feet 
square and the erect covers in row;^ 3-4 feet apart according 
to the species. 1 tgna which is shy to seed can be easily repro- 
duced by cuttings or by rooting its runilers in a coconut husk 
containing a compost of .soil and “adco”. 

Recently platforms have been cleared of cover crops 
and the latter confined to the space between the terraces. 

Windbelts of Gliricidia maculata have been planted over the 
entire Station and serve as an excellent and quick-growing wind 
protection to the youger plants during the monsoon months, 
while Albizzia moluccana, being a bulkier tree, has been utilised 
to shield gaps and more exposed situations. 
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NURSERIES 

Budwood Nursery. — ^2^ acres of “deniya’ land have been 
assigned to a budwood nursery for multiplication of budwood. 
Here budwood is reproduced of every clone that is being proved 
at the Station besides others that are likely to be selected. 6 
to 7 plants in a group, (planted 5 ft. apart) are assigned to 
each clone as “stocks” and at the first opportunity these 
“stocks” are budded with wood from tihe mother tree. In fact 
when a supply of budwood from a particular clone arrives it 
is a general rule that the required number of buds for the bud- 
wood nursery is reserved. This ensures a reserve supply of 
wood for subsequent rounds of budding in the field and saves 
the expense and trouble of sending to estates for wood too 
frequently. 

Budding in the budwood nursery need not be done quite so 
low down as in field-budding, and any convenient height is 
permitted. At the Experiment Station 3 feet is the usual 
height. One or two buds are attached to a plant according as 
there is budwood available. Directly the budding is found to be 
successful and tihe stock is cut down, a tar band is painted imme- 
diately below the point of insertion of the bud accompanied by 
orders to budders that when budwood is taken from the nursery 
tihey must cut not less than 1 foot above the tar band. This 
ensures that (a) budwood and not stockwood is removed and 
(b) the budwood is cut sufficiently high to allow it to re-extend 
itself. As, after a time, a budshoot is sometimes easily mis- 
taken for a stockshoot, this precaution has been found very 
useful. 

When the attached bud has begun to shoot, all side shoots 
which keep on appearing are thumb-nailed off. The terminal 
bud thus extends with redoubled energy ultimately producing 
a clean, straight stick of budwood. Moreover too much 
undhecked growth causes a heavy head of foliage and perhaps 
damage by wind. Tarring of cuts and accurate labelling is 
strictly adhered to and cannot be over-emphasised. A dhart of 
the nursery shows each tree in relation to its position, row and 
clone, and the amount of available budwood in yards. There 
are at present approximately 124 clones represented in the bud- 
wood nursery with “stocks” for many more. 

Other Nurseries . — Besides the budwood nursery there are 
several seedling nurseries containing known as well as 
unknown “stocks”., The.se are used for budding “supplies” 
for the field and for purposes 'of instruction. 

A nursery containing 600 seedlings from selected Java seed 
has been recently opened. 
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BUDDING ROUTINE AT NIVITIGALAKELE 

SEASON 

B udding is carried out on suit’able days between April 
and December. It is usually stopped if there are 7 
consecutive days without rain and also during periods 
of heavy rain. July, August, and September are 
regarded as the best months for budding in this district. 

TIME 

Budding is started as soon after 6 a.m. as possible and 
continued until 10 a.m. unless the sun is unusually hot. In the 
afternoons it is continued from 3 p.m. until sunset. 

TOOLS. ETC. 

The budding tool designed by Mr. R. A. Taylor, of which two 
sizes are available, is generally used. An ordinary ’ budding 
knife is used if the budwood is small or does not peel readily. 
A template is required for marking the stock. 

Budding tape, cut into suitable lengths, is wrapped on to 
small sticks. A note book and indelible pencil should always 
be carried by the budder. 

BUDWOOD 

Budwood is at its best after 12-18 months’ growth, brigfht 
brown in colour, succjnlent and easy peeling, and 1-2 inches 
in diameter. Buds from the green part of the stem can also 
be used quite successfully and in fact frequently give better 
results on old stocks. 

The budwood is sawn from the’ required tree and for con- 
venience is cut into 1-yard lengths. It- is marked in Indelible 
pencil witlh tihe clone number in order to avoid mistakes. If not 
required at once it should be stood with tihe bottom end in moist 
sand. 

■ If plenty of budwood is available only branches which are 
in a state of active growth should be cut, preferably tihose in 
which a new whorl of leaves is just appearing. 
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PREPARING THE STOCK * 

The template is held against the tree about 2 inches above 
the ground and cuts made to the wood on the 2 sides and top. 
10-20 trees are cut in this way (more earlier in the mbrning and 
less as the sun gets up) and 5 minutes allowed for the latex 
to dry up before opening the tongue to receive the budpatch. 

CUTTING AND INSERTION OF BUD, ETC. 

I'he budpatch containing an undamaged, dormant bud 
is “lifted” from the budwood by means of the budding tool or 
else cut off together with a strip of wood by means of the knife. 
In the latter case the wood is then carefully peeled from the 
budpatch. The tongue of bark on the stock is carefully opened 
by the assistant with the spatula of the budding knife, taking 
care not to damage the cambium. Before opening the tongue 
the stock plant is thoroughly cleaned with a cloth and any coagu- 
lated strands of latex removed. 

The budpatch is then carefully inserted, without rubbing, 
and with its correct side up, the tongue folded over and the 
whole tightly bandaged with waxed budding tape from bottom 
to top in the form of a puttee. When large stocks are being 
budded it is more economical to cover the budpatch with a 
square of waxed cloth and bind with coir rope. 

About half a dozen rubber leaves are tied in piosition over 
the bandage for shade, and a split semicircular f)iece of bamboo 
(about 18 inches long) is stuck into the ground opposite and 
about 1 inch distant from the budpatch to provide additional 
shelter. 

When experimental budding is in progress the clone number 
should be marked on the stock in indelible pencil as soon as 
the operation is completed. This is a check that the correct 
budwood has been used. 


EXAMINATION 

At the end of three weeks the bandage i.s removed, the 
bark flap is cut off and the budpatch examined with the point 
of a knife. If green at berth top and bottom of the patch the 
budding, is regardeil as_ successful. 


to lx that usiil in Mnt.iy:i. has been pmployetl experimentally. No leinplnte is used 

1 wo vertical cuts H tn..2 m. long are made about 1 in. apart and are continued upwards 

and inwards to meet in a point. The flap is Ihercfore tapered at the top, and is 
rtlwut 8 in long. 1 he bud-piitch is removed as described below and is fitted at the 
hot om of the panel. When the bud is bound in position the stock flap, being longer 
and broader than the patch, •completely cover.s tho latter so that the edge and^ tapered 

The bod oat h® T? u T- preventing any* movLent of 

the bud-patch. The bandaging is done very tightly, and it is believed that the large 

flap affords greater protection to the bud-palch if heavy rains are experienced sol 

after the budding operation. Preliminary tests have shown greater suclss with this 
than with the former method, and further comparative trials will be made.-— R.K.S.M. 
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In dry weather the bandage is loosely replaced leaving a 
small gap over the bud: the patch is reshaded with fresh leaves 
and the bamboo shade replaced. In wet weather it is better 
to discard the bandage as rain is liable to lodge behind it. 

A second examination is made a week later, and if the bud- 
patch is still green the bandage and leaves are discarded and 
the stock is cut at a heig^ht of six inches above the budpatch 
The bamboo is replaced and allowed to remain until the bud- 
sihoot appears over the top of it. Alternatively a protection 
basket is placed over the stump and allowed to remain until the 
first whorl of leaves has developed. 

By some planters it is considered preferable to ring-bark 
about 6 inches above the budpatch and break down the stock 
at a height of 8 feet. Tests at the Experiment Station showed 
no advantage for this method but it is proposed to make further 
tests tihis year. 
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BIOLOGICAL CONTROL"' 

11. NOXIOUS WEEDS 

T he subject of the biological control of insect pests was discussed 
in a previous article (Tropical Agriculturey Vol. VIII, p. 98; 
reproduced in The Tropical Agriculturist for July 1931). The 
present contribution deals briefly with the application of the 
biological measures in controlling noxious plants. This phase 
of the problem is a very recent development, the first practical experiment 
being carried out in 1902. The biological control of noxious plants 
presents itself as a possibility in cases where alien weeds have 
invaded land to the extent of rendering it useless. So far as the subject 
can be envisaged at present it is only in special instances where such 
weeds have resisted cultural, chemical or other methods of control, or 
where such methods are impracticable, that biological measures may 
prove to be an economic proposition. The only biological agencies that 
have so far afforded any promise in this conmeclion are phytophagous 
insects. The principle involved is the introduction of suitable types of 
plant-feeding species, free from their natural parasites, which are known 
to affect a given noxious plant in its country of origin. We have abundant 
evidence that alien insects which have entered countries, unaccompanied 
by their natural parasites, can exercise an immense destructive effect on 
cultivated crops. There consequently appears to be no valid reason why, 
similarly, properly chosen species of insects, introduced free from their 
particular parasites, should not likewise exercise a destructive effect upon 
noxious weeds given a favourable environment for their colonisation. It 
IS this principle that is fundamental in problems of the insect control of 
weeds. 

There are very obvious dangers attending the introduction of phytop- 
hagous insects from one country into another. The possibility always 
has to be faced that the introduced ^species may resort to feeding upon 
cultivated plants in a new environment, and so render the remedy little 
better than the disease. The introduction, therefore, of such hyptophagous 
insects, however promising the latter may seem to be, demands the strictest 
safeguards and the most exhaustive preliminary experimeintation before 
liberations are effected. 

It needs to be borne in mind, as Dr. W. R. Thompson has pointed 
out, that although insects entail an immense amount of destruction to 
economic plants, they rarely occasion sufficiently vital damage which will 
affect the survival of well-established species to any marked degree. 
Measured in economic terms such damage frequently assumes vast propor- 
tions, but in the biological sen^e it is not necessarily of the same impor- 
tance. Furthermore the recuperative powers of plants are so great that 
they are much less liable to be killed outright as the result of insect 
attack than insects themselves, which almost always succumb from the 
effects of their parasites. 

c 

It will be obvious that, in any project of weed control involving the 
utilisation of phytophagous insects, the latter necessarily require to be 
species known to be either monophagous or oligophagous in habit. 
Species that are either stem-borers, or destroy flowers or seeds, offer many 
advantages over mere defoliators. They are, for example, more specialised 

* By A. D. Imms, D.Sc., F.R.S., Rothamsted Experiment Station, Harpenden, in 
Tropical Agriculture, Vol. VIII, No. 5, May 1981. 
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in habit and therefore less likely to become adapted to new plant-hosts 
m another environment. Also, species that check the multiplication and 
spread of a noxious plant are likely to produce more economic benefit than 
those which prey solely on the foliage. 

The botanical affinities of the noxious plant it is desired to control is 
likewise a matter of great importance. With such plants as Opuntia the 
likelihood of insects which feed upon them resorting to other hosts is 
somewhat remote. Insects living on plants erfdowed with such acrid juices, 
along with other specialised physiological and structural features, exhibit 
so peculiar and rigid an adaptation to their particular mode of life, 
that they are unlikely to infest plants botanically only distantly related ; 
and with entirely different physiological attributes. On the other hand, 
with plants of the natural order Rosaceae, for example, there is always 
a looming possibility that in a new environment insects, which normally 
feed u|X)n a single species or genus of that order, will become pests of 
one or other of its numerous cultivated members. 

It will be readily understood that, under the conditions demanded by 
noxious weed control, parasites assume an antagonistic r61e to the one 
they perform as agents in repressing insect pests. In other words, para- 
sites require to be rigidly excluded in all cases v'here insects are utilized 
in the repression of weeds. 'I'he unforeseen or accidental entry of such 
agents, along with their phytophagous hosts, into a new and favourable 
environment, might well result in the biological control of the plant-feeding 
insects, and the utilization in any campaign of weed repression rendered 
of little value. 

77/e control of Lantaua , — The first attempt to cr>ntrol a noxious plant, 
by means of introducing specific insect enemies, was made in the Hawaiian 
Islands with reference to the alien weed Lantana cfimara. This plant is 
native to the warmer parts of America and was originally ihtroduced 
into the Hawaiian Islands for ornamental purposes. The shrub ultimately 
spread to such an extent that it became a real scourge in the pastures 
of low^-lying regions, especially on the leeward side of the Islands. In 
1902 an entomologist, A. Kocbele, visited Mexico with a view to acquiring 
firj^t-hand acquaintance with the insect fauna of Lantana in its native 
habitat. As the result of his investigation 23 species of insects w^ere 
transmitted to Honolulu and from among these eight kinds were ultimately 
successfully established in the Islands. Each of the eight species attacks 
the plant in a .somewhat different way and it seems likely that their 
combined influende would, exercise considerable check upon its growth 
and spread. Three species that have proved the most effective are the 
7'ortricid moth Crocidosetna lantana. Busek., the seed fly Agromyza Ian- 
taruie Frogg., and the Tingid bug Teleonemia lantnnae Dist. Larvae of the 
first mentioned insect bore into the flower stems and devour both flowers 
and youmg fruit : the Agromyza larvae attack the berries and the Tingid 
bug checks growth and blossoming by de«itroying the young foliage. Of 
the remaining five .species of in.sects, two are larvae of Theda butterflies 
which feed on the flowers and thus restrain the production of beVries ; two 
are moth larvae and the fifth is the Trypaneid gall-fly Eutreta xanthochaeta 
Aid. Individually, none of these five species appears to be of much .im- 
portajnee but collectively they are to be regarded as accessory agents 
in checking the plant. The nett result of these insect introductions 
is that the spread of Lantana has been appreciably restrained. It no longer 
readily colonises lands once cleared and the labour of its eradication has 
been lightened. It has, however, been too readily concluded, by those 
unfamiliar with the true state of affairs, that entire control of the 
plant has been accomplished. This, as a matter of fact, is not *the case 
and the colonization of additional insect enemies is regarded as being neces- 
sary in order to try and secure more cohnipletc economic results. 
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Laniana is, likewise, a serious pest in other parts of the world. In 
Fiji it has become sufficiently troublesome and difficult to eradicate to cause 
the authorities there to turn to biological control methods. Certain of the 
JLawtana-feeding insects have been intriduced from Hawaii and it appears 
that the A gromyzid fly has already checked the spread of the plant to some 
extent. The two Theda butterflies have also been introduced together 
with the Tingid bug T eleonemia. The control of the plant affords promise 
of becoming successful, but«it is too early to forecast the results of the 
experiments. 

Introductions of Lrtf?/ana-feeding insects have also been made into 
Queensland and Mysore, but no satisfactory results have yet been recorded. 
It may be added that in severaj parts of the Indian Empire the spread 
of iMutana in the forests has become a serious problem since it is proving 
deleterious to natural regeneration. 

The control of Prickly Pi^ar, — The largest and most important cam- 
paign of biological control of noxious weeds concerns prickly pear (Opuntia 
spp.) in Australia. This pest is estimated to have taken possession of 
60,000,000 acres of land in Queensland and New' South Wales. In the 
main the affected areas comprise natural grazing land whose value is less 
than £3 an acre. Under such conditions chemical or cultural methods of 
control are not practical propositions, except where the infestations are 
relatively slight. In their native habitat in North and South America many 
species of Opuntia are known, yet none of them are serious menaces to agri- 
culture. Of the few kinds introduced into Australia at least four are major 
or minor pests. In America, insects, diseases and other factors are respon- 
sible for keeping down prickly pear within reasonable bounds, whereas in 
Australia such natural controlling agencies arc absent, and the spread of the 
plant has gone on unchecked. 

The Prickly Pear Board of Australia has been engaged, for some 
years, with an attempt to bring about a condition of biological equilibrium, 
by the introduction of insects and other organisms likely to function as 
natural checks. Officers of that Board have covered widespread cactus 
areas in North and South America for the purpose of investigating insects 
affecting Opuntias in their naturdl surroundings. Extensive biological 
study is being carried out at the Station at Urvaldc in Texas and, from 
here, likely species of insects are shipped to yXustralia. On arrival they 
are transferred to quarantine buildings at Sherwood near Brisbane, where 
breeding tests are carried out with respect to the possibility of any 
introduced species attacking crops or other useful plants. At the same 
time, safeguards are instituted against the accidental introduction of insect 
parasites. Finally, species that offer favourable potentialities are liberated 
at suitable centres, where they are left to colonise themselves. A number 
of species have now become acclimatised to Australian conditions and, 
among them, the moth Cactohlastis cactormn, whose larvae tunnel through 
the tissues, is probably the niost important. The cochineal Dactylopius 
towentosvsy has become distributed almost through the infested areas, and 
the plant bug, Chelinidea \uhulata, now flourishes in countless millions in 
many localities. The red spider, Tetranychus opuntiaCy also covers manv 
thousands of square miles and is rapidly extending its range. Mr. A. P. 
Dod'd in his 1929 Report on this problem, states that the established com- 
plex .of insect enemies is already bringing about a considerable degree of 
control of this noxious pest. In the heart of the pear country it is now 
possible to travel for on6 hundred miles without seeing any healthy plants. 
The.sucpess attained by the introduction of the Cnctohl^stisy which is known 
to be very rapid and drastic in its effect upon the plants, has changrf 
the outlooik of the whole problem, and it is reasonable to expect th^t vast 
areas of pear will ’be e^^^ a few years. Unless anything 
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uiiitoward happens, or Ihel benefirial insects bacorne seriously checked by the 
activities of indig-enous predators or parasites, the work of the Prickly Pear 
Hoard shows promise ol ultimately solvings the problem it is contending with. 

Australia is by no means the only country that has become colonised 
by' prickly pear. In Ceylon, for example, an extensive area of the Northern 
l^rovince was formerly intested by Opuntia nionocmit lui but was ultimately 
almost completely exterminated by the cochineal Ductylopius iudicus which 
is stated to have come from Madras. Accoi»ding to F. P. Jepson, {The 
Tropical Agricultunst, Vol. LXXV", 1930, p. 63) the cochineal insect has not 
maintained the same eOlciency in controlling this species of prickly pear in 
the southern provinces. Another Opuntia, vix. , (). dillenii has become very 
prevalent in recent years in the Northern Province and it is believed to 
be an accidental introduction from Madras. Daciylopiiis iudicus does not 
appear to be capable of exercising any controling influence over this plant, 
a fact whi('h led to the introduction in 1924 of /). iooiciilosus from Austra- 
lia. According to Jepson the experiment has proved remarkal)ly successful. 
A large area of si'rub in the neighbourhood of Trincomalie was cleared by 
its agency in eighteen months. It has also given equally satisfactory 
results in otlu‘r districts ; land which was previously ()ci'upi(‘d by Opimtia 
scrub, 6-10 feet high, is now under cultivation. 

In 1926-27 consig-nments of Daclylopius tonu’)ilosus were forwarded 
ro Mysore and to 'I'liticorin with the object of endeavouring to control 
(Opuntia dillenii. The insects have become established and it is stated that 
an area of 40,000 square miles is now covered by this spec'ies in southern 
Madras. Very large tracts of land have been cleared through its agency 
and land so liberated has now come under cultivation for the first time for 
many y(‘ars. It is further claimed that the whoU‘ prickly pear area of 
1 14, boo square miles olTers prospe('ts of being cleared by 1940, judging 
by the progress so far a(’hiev(‘d. As jepsem remarks, if this forecast be 
lulfilk'd, the experiment promises to become a classic example of the con- 
trol of weeds by biological methods. 

Several s|)ecies of Opuntia have become troublesome pests in Mauri- 
tius, notably (). tunci and (K iuoni>C(ndJi(i. I'he introduction of Dactvlopios 
iudicus l^v d’ hmimerez de Charmoy resulted in rapid destruction of 
Opuntia tuouocautha, and in his 1929 report on the subject, it is stated 
that within 15 years this plant has become completely controlled on the 
Island, The i'nlrodiu'tion of D. touicnfosus from Ceylon, in an attempt to 
control O. dillenii, is a much more recent experiment. Its establishment 
has proved sLuressful hut, lh(‘ economic results of the experiment is a 
matter that future years can alone decide. 

In Madagascar it appears that rather an anomalous state of aiTairs 
exists. R. Decarv tells us that Opuntia dUlenii was formerly prevalent in 
a wild state on uncultivated land and was an essential local fodder plant. 
Since 1924 the cochineal Daclylopius coccus entered Madagascar under acci- 
dental circumstances, it is believed, frcAn the neighbouring Island of 
Reunion. The insect spread so rapidly under the prevailing conditions that, 
in about two years, the Opuntia was virtually ’destroyed and the cochineal 
ittsect itself became no longer evident. Decary has more recently suggested 
the introduction of some spineless species of Opuntia suitable to take ’the 
place of O. dillenii and which, in the same time, is resista'nt to the Dacfy- 
l Optus. 

The control of Clidemia. — At the present time an experiment is being 
carried out in Fiji for the purpose of attempting to control the noxious 
shrub Clidemia hirta. Out in Trinidad the plant is not regarded as a pest, 
and is kept under restraint by a combination of various factors of which 
phytophagous insects are but one of them. Studies carried out in Trinidad 
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showed that the Thrips, Liothrips urichi, is commoiti on this plant throughout 
the Island. It apparently causes its host to become stunted aind to flower 
less freely. It therefore appeared to be a suitable insect for introduction 
into Fiji, provided that it were proved to exhibit no tendency to attack 
plants of economic irnporta'nce. In October 1929 W. H. Simmonds visited 
Trinidad and studied the Xhrips on the spot. It was found to be attacked 
by a number of natural enemies which had to be excluded in any effort 
made to introduce the insect into Fiji. He was able to send a large con- 
signment of the species to Suva, where a proportion of its individuals were 
released in the field in 1930, and the remainder kept for breeding further 
stock. It is obviously too early for any forecast of the possible success 
of the experiment to be made, and it remains to be seen whether the 
Clidemia alone will prove an efficient controlling agency. 

Other weed control experiments , — In New Zealand an extensive 
campaign has been inaugurated more particularly with reference to the con- 
trol of blackberry (Ruhus fruticosns), ragwort (Senecio jacoh'aea) and 
gorse or/ furze {Ulex europaeus) ^ all of which are immigrants from Europe. 
In the case of blackberry, studies are being made with special reference 
to the suitability of the stem-boring Buprestid beetle (Coraehus nibi) of 
Southern Europe. A promising enemy of gorse is the pod-in fes-ting weevil 
{Apion uHcis)^ while the Hypsid moth, Tyria jacohaea is an important 
enemy of ragwort. The two latter species, it may be added, are very 
common in England. At first studies on these three species were carried 
cut at the Rothamsted Experiment Station, which were responsible for 
sending out to New Zealand large numbers of the insects mentioned. At 
a later stage, this work was transferred to the Parasite Laboratory at 
Farnharn Royal where it is being undertaken at present. Preliminary 
liberations of the Tyria and Apion have been made in New Zealand, but 
the campaign is not sufficientlv advanced to give anv indication with 
regard to its outcome. In Australia the biologic'al control of Hypericum, 
is an additional problem and, for the lime being attention is being mainly 
given’ to Chrysomelid beetles and Cecidomyid gall midges as possible 
agents for this purpose. 

In the Hawaiian Islands the obnoxious tropical sedge, known as nut- 
grass (Cvpertis roiundatus), is a troublesome pest plant which probably 
ontered the territory about the roots of imported plants. Attempts to 
control this plant by the introduction of certain insects, that ane associated 
with it in the Philippine Islands, have been made. The Tortricid, Bactra 
iruculenta, is now well established but has not fio far proved of much value 
in this respect : in some localities, it may be added, it suffers heavily 
Irom the attacks of indigenous parasites. In the same Islands Pamakani 
(Eupatoriiim ^Jandulosum) and gorse have become troublesome immigrants : 
while the subject of their control by biological means has received con- 
sideration no campaign has so far been undertaken. 

In concluding these remarks it mav b<e added that the biplogical con- 
trol of species of prickly pear has so far proved more successful than in 
the case of any other pest plants. The Opuntias appear to be particularly 
susceptible to the effects of insect injuries which, in their turn, ooen the 
wlay to subsequent bacterial and fungal infection. The combined effects of 
suclh agencies have proved to be sufficiently potent to result in the prac- 
tical eradk'ation of plants of this type^ from^ several areas in different parts 
of the world. It appears likely that, in Opuntia-feedmg insects we have 
most promising weapon destined to achieve far-reaching results in the 
future. 
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TURMERIC* 


URMERIC is the name for the fresh or dried rhizomes of Curcuina 
I domesticUy Thevenot, formcM'iy called C. longa^ a plant of tiie 

I g^inger family, indigenous to Southern Asia, where it is largely 

JL cultivated. 

History , — From ancient and mediaeval times India has 
furnished this important drug to all countries of the world. Dioscorides 
and Pliny refer to it as the product of an Indian plant, Cyperus indicus^ 
resembling ginger, but having, when chewed, a yellow colour like saffron. 
I'here is a record of the drug being brought overland to China by the 
Persians prior to 572 A.D. Garcia da Orta (1563) describes it as Crocus 
iuiiicus] this and the name Safran des Jndes show its relation to saffron, 
a yellow dye, so much admired in the East. The names Haridra (Sanskrit), 
Dar-halad (Hindi), and Zard-crubah (Persian), signifying “yellow sticks” 
or “yellow wood”, distinguish it from saflVon stigmas. In Arabic it has the 
names of Uruk-es-sufr “golden root”, and Uruk-es-sabaghin, “dver’s root”, 
in China it is called Huang chiang, “yellow ginger”. In India other names 
for turmeric are HakH (Hindustani), Halad (Bombay), and Manjal (Tamil). 
In Malay it is Kunyit and Kunyit-makan. The name Curcmua is evidently 
derived from the Persian Karkam, Hi‘brew Karkom, and the Arabic Kurkiim. 
The origin of* turmeric is more obscure. 'Ferre merite (French), Terra merita 
(Lat.) meaning “deserved” or deserving earth”, are names the powder 
bore in commerce among apothecaries in the sixteenth century. There may 
be a relation betw'een this and other names recorded during that century : 
Larmaret (1545), turmerick (1577), turmeracke (1578). 

Description, — Curcuma is extensively cultivated all over India, its cost 
Is relatively equal to that of sugar-cane and ginger. 'Fwo main crops 
are raised, one forming a soft rhizome used as a condiment, and other,, 
\vhose rhizome is harder and more highly coloured, employed for dyeing. 
'Fhe ovate rootstock develops in the first year and throws out shiK)ts form- 
ing lateral or secondarv rhizomes. The turmeric of commerce, therefore 
consists of two sorts : the central round or “bulbs”, and the lateral, long 
or “fingers”, 1 hey are distinguished locally as “hadua” or round and 
“gangakuria” or long shaped. The former are ovale or fusiform and the 
surface marked with concentric ridges. The lateral rhizomes are sub- 
cylindrical attenuated towards either end, covered with a rugose skin and 
marked with transver.se rings. They are often sliced or split and usually 
scalded in order to destroy their vitality and facilitate drying. The rhizomes 
are hard and firm, with a dull, waxy or resinous fracture of an orange or 
orange-brown hue. They have a strong characteristic odour and peppery, 
bitter taste. There are several varieties of turmeric distinguished hv the 
name of the countries or districts in which they are produced. In India 
the principal sorts aHe Madras, Bengal, Cochin, Calicut, Balseni and 
Rajaputi. Madras ‘‘finger” is highly esteemed, and Cochin split “buHps” 
are a favourable line, but those of Bombay and Sind are considered 
inferior. Chinese turmeric is of great value and much superior to that 
of Java, but it is seldom met with in the European market. 

Composition , — Turmeric yields to alcohol a deep vellow solution- The 
crystalline colouring matter called curcumin is obtained by exhausting 

* From The Chemist and Druggist, May 9, 1981. 
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the drug with benzene. According to Jackson and Menke (1882), it has 
the formula Ci* Hie O 4 and melts at 178^. The crystals have the 
odour of vanilla and form red-brown salts with alkalis. It is soluble in 
methyl and ethyl alcohol and in glacial acetic acid ,* it is less soluble in 
ether and very slightly in carbon bisulphide. Sulphuric acid dissolves it 
with a red purple colour, gradually changing to black. With weak oxidi- 
sing agents it yields vanillin. Treated with a mixture of sulphuric acid 
and boric acid it yields a product rosocyanin, so called because it dissolves 
in alcohol with a fine red colour, turned blue by alkalfs. Paper tinged 
with alcoholic solution of curcumin displays, on addition of an alkali, a 
brownish-red coloration, and when neutralised passees to a yellow; tur- 
meric paper is thus a usual reagent for alkalis. Turmeric rhizomes yield 
from 3 to 5 per cent, of an orange yellow, slightly fluorescent volatile oil. 
The specific gravity is from 0*94 to 0*96. Turmerol, and a ketone, named 
curcumone, have been isolated, and phellandrene has been detected in frac- 
tions of a low boiling-point. Put the oil is seldom distilled, and on account 
of the variation of source the characters of the oil are not very uniform. 

Uses , — On account of its yellow colour turmeric was used by the 
ancient Arians, worshippers of the sun, as an auspicious article in religious 
observances. In certain Hindu ceremonies the tubers are always necessary ; 
the powder is rubbed on the skin and the colour is a favourable yellow for 
the garments of the priests. As a dye for cotton haldi is in general use 
in India. 7'hough considerably employed up to within recent years by the 
wool and silk dyer in the formation of olives, browns and other compound 
colouring matters turmeric is but rarely used in Engla^nd. In a fresh 
state the root is an indispensable ingredient in curries, and when dried 
it is a constituent of exported curry powders. Mohammedans prescribe 
it in affections of the liver and in jaunndiec, and the decoction is a cooling 
eye-wash. Native’s sometimes anoint their bodies with turmeric mixed 
wdth oil to ward off cutaneous affections. In Europe, turmeric is not 
regarded as medicinal, but is employed as a colouring matter in pharmacy 
and confectionery and for foodstuffs. Turmeric paper is an official reagent 
in the British Pharmacopoeia in testing for alkalies. 

Commerce . — As a root-crop ^subject to climatic changes, turmeric 
exports as a rule show considerable fluctuations, hut wdthin recent years 
the exports from British India, classified under “Dyeing and Tanning 
Substances,” have steadily increased: 


1927 

1928 

1929 

Cwt. ... 56,974 

Value, Rs. ... 10,88,817 

58,180 

12,48,743 

76,052 

16,24,644 

The root is shipped from Culcutta, Madras and Bombay, but 85 per 
cent, of the exports now pass though Bombay. The exports of turmeric 
(figures in thousands) from India have been as follows : 

• Pre-war War 

average average 

Post-war 

average 

1928-29 1929-30. 

Cwt. 92 78 

Value (in thousa'nds 
of rupees) 11*08 12*31 

53 

11-38 

65 71 

14-20 14-66 


It will be seen that the shipments improved from 3,250 tons to 3,550 
tons.’ The United Kingdom, Ceylon, Persia, Iraq and the United States 
inoreafsed their requirements, while exports to Aden and Dependencies 
declined. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 3l8t JULY, 1931 




No. of 
Caseiii up 



in 

Bal- 

ance 

III 

No. 

Shot 

Province, &c. 

Disease 

to Date 
since 

Fresh 

Cases 

Reco- 

veries 

£ 

"n 

V 



Jan. 1st 



Q 




1931 







Kinderpest 

39? 

is 

84 • 

293 

5 

16 

Western 

Foot-and-mouth disease 
Anthrax 

1108 

393 

1012 

18 

77 

1 

Rabies (Dogs) 

2* 


... 

... 

• • • 

2 


Piroplasmosis 


... 


... 


... 


Kinderpest 

Foot-and-mouth disease 

225 

1 

21*5 

’9 

1 

... 

Colombo 

Municipality 

Anthrax (Sheep & Goats) 

Ht 

2 

... 

14 


... 

Rabies (Dogs) 
Haemorrhagic 

4 

1 




4 


Septicaemia 

... 







Black Quarter 

Bovine Tuberculosis 

... 


... 

... 




Kinderpest 

28 


... 




Cattle Quarantine 

Foot-and-mouth disease 


27 

1 



Station 

Anthrax (Sheep & Goats) 

106 

7 

... 

106 


... 


Rinderpest 

Foot-and-mouth disease 

725 1 

302 

359 

3 

363 

... 

Central 

Anthrax 

10 

1 


10 

... 



Rabies (Dogs) 

8 



8 





Rinderpest 

1348 





... 

Southern 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

2 

1343 

5 





Rinderpest 

Foot-and-mouth disease 

Ifree 






Northern 

Anthrax 




. 



Black Quarter 

Rabies ( Dogs) 

J 







Rinderpest 




... 

... 

... 

eastern 

Foot-and-mouth disease 
Anthrax 

Surra 

5 



*5 




Rinderpest 

10,473 

518 

281 

9298 

38 

856 ~ 


Foot-and-mouth disease 

339 

130 

271 

2 

66 


North-Western 

Anthrax 

Rabies (ftogs) 

3 

’i 

— 


... 

3 


Rinderpest 

4394 

439 

“84^“ 


186 

102 

North*Ccntral 

Foot-and-mouth disease 
Anthrax 


... 


... 

... 



Rinderpest 

r 

... i 

'5 

... 



Uva 

Foot-and-mouth disease 
Anthrax 

Rabies (Dogs) 

, 5 

... 

... 1 

• ... 





Rinderpest 

Foot-and-mouth disease 

246 

J35 

176 


:6 

... 


Anthrax 


... 


... 

... 

•... 

Sibaragamuwa 

Haemorrhagic 

Septicaemia 

31 

... 

••• 

31 

... 

1 


Piroplasmosis 

2 

A 

1 

2 



... 

9 

Rabies (Dogs) 





4 


• 1 caM in a cow. 1 2 cases amongst cattle. t 2 cases amongst pigs. 


O. V. S. Office, CRAWFORD, , 

Colombo, nth August, 1931. Actg. Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 

JULY. 1931 


Station 

% 

1 Temperature | 

Humidity 

'q 

Kainiall 

B 

^ e 9 
w rt P 

.s 

-5 K 

nif- 

fetcnce 

from 

Average 

1 ^ 

I e 9 

s.s 

yp.s 

S' 

Dif- 

ference 

from 

Average 

t* 

Q 

Night (from 
Minimum) 

Amount ( 
j Cloud 

Amount | 

1 CS t.1 
.‘S (« 

Difference 

from 

Average 


o 

o 

o 

o 

■ 

fo 


Inches 


Inches 

Colombo 

849 

+ 0‘4 

76‘5 

+ 01 

80 

86 

87 

1212 

23 

+ 6*07 

Puttalam 

867 

+ 16 

790 

+ 1*9 

73 

82 

69 

0*82 

4 

+ 0 02 

Mannar 

887 

+ 0’4 

800 

, + 17 

72 

80 

5*6 

0 

0 

- 0*38 

Jaffna 

85‘9 

+ 0'8 

80 4 

+ 08 

77 

82 

5*3 

018 

1 

- 0*68 

Trincomalee - 











Batticaloa 

904 

- 12 

763 

+ 0*4 

66 

84 

6*6 

1*18 

6 

- 00! 

Hambantota - 

85 8 

- 1*3 

76'0 

+ ro 

76 

88 

4*4 

1*71 

7 

- 0*04 

Galle 

83 5 

+ 07 

76 3 

-04 

84 

86 

62 

912 

28 

+ 308 

Ratnapura 

858 

+ 0-5 

73 7 

-0*9 

80 

95 

6*8 

20' 13 

27 

+ 7*59 

A’pura 

91 0 

+ 0 2 

758 

-0 1 

62 

88 

7*4 

005 

1 

- 124 

Kurunegala - 

86'1 

+ 02 

74 6 

-03 

76 

88 

8 5 

4*30 

19 

+ 077 

Kandy 

83'0 

+ 27 

69‘8 

-07 

76 

92 

74 

4 19 

24 

- 375 

Badulla 

86*5 

+ 10 

63 6 

-0*3 

64 

94 

60 

207 

7 

+ 007 

Diyatalawa - 

78 9 

+ r5 

620 

-07 

60 

78 

6*3 

0*62 

5 

- 1*32 

Hakgala 

69‘3 

+ 1*8 

578 

+ 1 6 

76 

83 

5*1 

098 

12 

- 5*84 

N^EIiya 

66’8 

+ 2’6 

547 

+ 1*3 

83 

91 

8*4 

2*40 

26 

- 9*48 


The general monsoonal drift im July did not reach its usual steady 
strength, and though strong wind occurred frequently, its incidence was 
somewhat varied both as regards area and duration. One result was that 
in many, cases heavy rain was deposited in the Low-country of the south- 
west quarter of the Island that under more regular conditions would not 
have come down till it reached the main hills. Rainfall totals were conse- 
quently above average throughout tfie W,P. and western Sabaragamuwa, 
but were consistently below average in the C.P. In the remainder of the 
Island the July averages are not high, and small variations from them 
occurred in both directions, deficits being slightly more numerous than 
excesses. No rain was recorded in the Mannar district:^ at about half the 
stations in the Jaffna Peninsula, and at a few s1:ations in the N.C.P. and 
the northern parts of the N.W.P. and Uva. The highest totals were in 
Sabaragamuwa, and the parts of the C.P. near the Saburagamvwa 
boundary. Ingoya, Kitulgala and Padupola each record el just over 30 
inches, which in the case of the two former was decidedly above average. 
Watawala whose July average i^s 29*84 only recorded 22 

The distribution of rain throughout the month was fairly uniform and 
at Up-couiitry stations, where the total amount of rain was deficient, the 
number of wet days was nevertheless usually up to average. The heaviest 
falls were on the 29th, when Gendagala reported 7 *55 and Eheliyagoda 
6 ‘IS,#, besides several stations with over 5 inches. 

Cloudiness was on the whole below average, and hence day temper- 
atures tended to be high. Batticaloa was an exception in both respects. 
The amount of cloud ther,e was greater than usual and its mean maximum 
temperature, though over 90*^, was below its own July average. 

c A. J. BAMFORD, 

Superintendent, Observatory. 
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EDITORIAL 


SCIENCE AND PRODUCTION 


I T is generally assumed that today we are living in an age 
of over-production of almost everything. It is a con- 
dition of affairs that does not lend itself to elucidation 
very readily. Is it that in the past we have been more in a 
position of ecpailibrium between consumption and production ? 
If so, what are the disturbing forces that have recently come into 
play to up.set our continuing in that state in which we found 
ourselves ? Is it that the population of the’ earth has suddenly 
decreased but been left with a surfeit of previously produced 
or provided-for material — rubber or coconut trees, prairies 
turned into smiling fields of corn, accumulation of textiles, and 
machines with which to make them ? No; generally it does 
not seem so, although there may be a halt in the birth rate of 
some countries the advance in others is too stupendous to allow of 
any explanation along the,se lines. India is .said to be increasing 
her population at the rate of two and a half millions a year 
and China even faster. I’he tendency in Asia generally is for 
an enormous increase of human beings. 

Malthus and Darwin both put forward the views that there 
was a tendency for population to increase beyond the bounds of 
subsistence but as great as is the mcrease that state of affairs 
seems now to be reversed and production to have increased 
beyond the pace of human reproduction. 

To what then must we look for this seemingly never-ending 
increase of the wants of man at a pace far outstripping' his 
own multiplication ? This pace is the primary reason for the 
lowness in price of our rubber, coconuts, tea, and rice, to say 
nothing of the other man's commodities. The explanation is 
in very large part to be found in the development of modern 
science. 
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Crookes in 1898 called attention to the then low yield of 
the world’s cereals and predicted starvation conditions within 
a measurable time owing to the rapidly increasing population 
unless the chemist could come to the aid of the cereal grower 
and provide him with a checap and unlimited supply of nitrogen, 
dhe cheap supply of nitrogen is today the triumph of the 
chemist, it is an accomplished fact, he has harnessed the 
nitrogen of the air for the use of the earth. The engineer has 
given us mechanisation beyond the dreams of even our fathers. 
Land within the last half century required for the support of 
our beasts of burden and draught is now free for food produc- 
tion and is [)loughed by the very mechanisation that has set it 
free. Not only has science made our land yield more individual 
plants per acre but she has gone further still and made the very 
plants themselves to multiply their produce. The plant breeder 
with increasing knowledge of that wonderful phenomenon called 
heredity has given us races of crops, the quantity and quality 
of whose products have f-ir outstripped those of their ancestors. 
The foes of our field crops have been overcome by the studies 
of the entomologist who has often turned upon them methods 
of destruction previously peculiarly their own. 

These are but the aspects of science applied to agriculture, 
that is production from the soil. Science applied to our manu- 
facturing processes for the further elaboration of the primary 
products has adhieved results by no means less startling. Our 
complaints of low prices would almost seem to be the penalty 
of science applied to human progress. 

As Sir Harry McGowan recently put it when presiding 
at the Society of Chemical Industry — "The balance between 
industrial and af^riciilturnl production had been dislocated. The scientist 
might congratulate himself upon having made two canes of sugar grow 
where only one grew before but the industrialist might see his financial 
structure tumbling about his ears. Every impfovement in processes which 
increased mastery over Nature tended to lead to increased supply. The 
last number of workers in industry were slow to realise that their pro- 
ducts were bringing in less money, and therefore, slow to grasp that 
unless all costs fell proportionately with prices business would be lost 
and employment reduced**. 
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SECTION II 

THE GREEN MANURING OF TEA, COFFEE, 
AND CACAO— (CONTINUED) 

T. H. HOLLAND. DIP. AGRIC. (WYE), 

MANAGER, EXPERIMENT STATION, PERADENIYA 

BUSH PLANTS 

I'he use of bush {ilants, nearly always leguminous, in tea 
cultivation in Ceylon is less general than the use of trees. 
Nevertheless a number of such plants are grown and with un- 
doubted benefit. If shade for the tree is considered to be 
desirable the tree forms must be considered superior. To pro- 
vide shelter from wind bush plants will not generally be con- 
sidered very effective neither will they be of use in maintaining 
rainfall or encouraging beneficial birds. 

One of the principal drawbacks to bush plants is their ten- 
dency to interfere with the growth of tea bushes and hinder 
the movement of labour in the rows. Apart from these dis- 
advantages bush plants will confer most of the benefits to be 
derived from the growing of trees and in one or two respects 
will be found superior. 

The use of bush plants varies between the planting at com- 
paratively wide intervals of"the more long-lived varieties such 
as Tephrosia Candida and their retention, with periodical lopping, 
for a number of years, and the thick sowing of quick-growing 
short-lived varieties, such as the various species of Croialaria, to 
be hoed or forked in* at an early age. Intermediate between 
these two practices is the method of taking one or two loppings 
from the plants and then after one, two, or three years to uproot 
them and dig them in. 

The first practice — that of using a bush plant in practically 
the same manner as a tree — is seldom found in Ceylon but is 
apparently sometimes adopted in India: An illustration in an 
Indian publication shows Tephrosia Candida bushes widely spaced 
allowed to grow to their full height, and trimmed up at the sides. 
There would appear to be but little advantage in such a practice 
when there are trees that will serve the purpose more effectively. 

The system of retaining bush plants for one, two, or three 
years only (depending on the kind of plant used and the rate 
of growth) would appear generally preferable, while the thick 
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sowing and early incorporation of tihe quick-growing kinds may, 
in certain circumstances, result in considerable benefit, particu- 
larly in clearings. 

The advantages to be derived from the cultivation of bush 
plants in tea will now be briefly discussed in the same order as 
was adopted in the case of trees. 

SHADE 

To shade tea, bush plants are of little use and they are 
not planted for the purpose. To shade the ground they can 
be put to effective use, more particularly in young clearings. 

SHELTER FROM WIND 

Rows of bush plants, particularly if planted across the 
direction of the prevailing wind, may help to protect the tea, 
but partly on account of their comparative impermanence, such 
plants cannot be considered as effective as trees for this purpose. 

ROOT ACTION 

The more deeply rooting bush plants, such as Tephrosia 
Candida^ will exercise considerable benefits in opening up the 
soil. The effect will not be so deep as that exercised by trees 
but the larger number of plants per acre will increase the area 
over which the Uction is felt. Hope and Tunstall in com- 
paring the use of bush plants with ground covers point out 
that the comparatively deeper root action of bush plants may 
prove actually disadvantageous since they will draw their mois- 
ture from those parts of the soil from which the tea bush draws 
its own supply. This drawback would not however be greatly 
felt in the wetter districts. 

NITROGEN ASSIMILATION 

All the remarks made with reference to trees apply equally 
or with greater force to bush plants. With greater force 
possibly because the complete return to the soil of the bush 
plant, and therefore the nitrogen it has assimilated from the 
atmosphere, is in some cases possible, whereas with trees it 
is not. , 

SOIL EROSION 

• 

Though not so effective as a ground cover plant more use 
can be made of bush plants than trees in the checking of soil 
erosion, a complete ‘cover of low bush plants would sensibly 
decrease erosion but this is not generally feasible if only because 
there is no room fpr such a stand and it is probable that tea 
would suffer from the competition of a thick continuous stand 
of bush plants. It remains then to arrive at an arrangement 
Of planting which will be most effective in checking erosion, and 
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to choose the most suitable plant for the purpose. Obviously 
the best way to make use of bush plants for this purpose is 
to plant them in thick contour hedges. If the tea were also 
planted in contour lines a very effective barrier to erosion would 
thus be formed, but if, as is usual, the tea is planted in straight 
lines without reference to the slope o/ the land the contour 
hedges and lines of tea will run in different directions. Coolies 
must pass up and down the tea lines and in doing so are bound 
to make gaps in the contour hedges and thus decrease their 
value. In young clearings where there is less movement of 
labour this objection does not apply with equal force. Such 
hedges are frequently planted above drains and roads and 
undoubtedly help in checking erosion. 

I'he choice of a plant for this purpose is a vital matter. 
Hedges of Crotalaria and other such impermanent plants are 
sometimes seen. Such plants die out in a year or two and the 
.soil that is banked up against them is then mostly lost. Unle.ss 
then a practically permanent plant can be found contour hedges 
can be of little lasting value. Crotalaria cajanifolia has been 
found to be a most suitable plant for this purpo.se. It is very 
deep rooted, hardy and will stand repeated loj)ping with impu- 
nity, there is no difficulty about keeping it under control. In the 
soil erosion experiments at Peradeniya hedges of Crotalaria 
cajanifolia have effectively decreased soil erosion and after a 
life of five years have given no trouble and shown no loss of 
efficiency. Such hedges are to be found on several estates and 
the planters who have had experience of this plant have formed 
a high opinion of its value. 

The considerable litter of leaves shed by .some bush plants, 
particularly Tephrosia 'candida is of assistance in checking 
erosion. 

A MULCH OF LEAVES 

A mulch of leaves or loppings frOm bush plants will exercise 
the same beneficial effects as that afforded by a mulch from 
trees. 

No opinions have been recorded by planters as to the advi- 
sability or otherwise of leaving bush plants unlopped during a 
drought, but theoretically again such plants should be lopped 
before a drought so as to achieve the doubje object of reducing 
transpiration from the leaves and checking surface evapora- 
tion from tihe soil by means of a mulch. 
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As in the case of trees, green material eft on the surface 
of the soil will eventually decompose (though with certain loss 
of valuable constituents) and increase the humus content ot the 
soil. 

THE BURYING OF GREEN MATERIAL 


As mentioned, one method of using these plants is to sow 
thickly and dig in the entire plant at an early age. This prac- 
tice is rarely adopted in Ceylon but is fairly common in India, 
though a creeper is more frequently used for the purpose. 
Hope and Tunstall state that daincha {Sesbania cannabina) 
is usually sown out at the rate of 15 to 30 pounds per acre 
after a light hoeing and is then hoed in about 2 months later. 
The weight of complete daincha plants pulled up from an area 
of tea on an Assam estate w'as found to be equivalent to 7,500 
pounds per acre. The effect of such a thick cover would cer- 
tainly be to reduce the soil moisture by transpiration, but if 
the crops were dug in sometimes before the dry weather there 
would probably be an eventual gain in moisture which would 
more than counterbalance the temporary loss. 


The usual Ceylon practice, where bush plants are used, is 
to sow the plants in alternate rows, take one or more loppings 
and then pull up the plants, possibly burying the roots. The 
treatment of the different plants used will be dealt with in more 
detail in the notes that follow. As in the case of trees, loppings 
are either forked in by envelope-forking on each occasion or 
they are left on the surface and forked in only when manuring 
is to be done. As the plants- will take up most of the space 
in the rows in which they are planted it will be more conve- 
nient to throw the loppings into the adjoining rows. It is 
customary to pile tea prunings into alternate rows and it is a 
common practice to fork in a pruning mixture together with the 
leaves from the prunings. If busih leguminous plants are sown 
in these rows the seedlings will have the benefit of the loosened 
soil and of the manure and should make a good start. The 
plants can then be lopped hs often as their growth and nature 
allow and the loppings, thrown into the adjoining rows to be 
forked in or buried in pits as Often as circumstances permit. 
At. the next pruning the plants can be pulled up and the roots 
throWn into the rows in which tihe loppings have been placed. 
These are the rows which will receive the pruning mixture and 
the roots can be buripd when this is forked in. A fresh crop 
can then be sown and the previous cycle of operations repeated. 
Some of the nodules will be broken off and left in the soil when 
the plants are pulled up, others will adhere to the roots and 
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be buried with tihem. Such a system postulates a plant which will 
live and stand lopping ior 2 to 3 years, according to the length 
of the pruning cycle. Tephrosia Candida and, under up-country 
conditions, Tephrosia vogelli, are both suitable and several others 
will answer the purpose. 

The question of whether more green material per acre can 
be obtained from trees or bush plants depends upon the planting 
distance in each case, but a very satisfactory weight of green 
material per acre can be obtained from bush plants without 
unduly close planting. One superintendent has drawn attention 
to iJhe usefulness of Tephrosia Candida loppings for burying in 
holes dug for supplies. The establishment of supplies in old 
tea is seldom easy and burying a little green material in every 
hole has been found to assist the growth of young plants. 

CHECK TO WEED GROWTH 

Any shading of the ground will naturally act as a check 
to weed growth and bush plants will afford material assistance 
in this direction. 

THE PROTECTION OF PLANT FOOD 

In young tea clearings bush [)lants may take up a consi- 
derable amount of good material which, owing to the small area 
occupied by the roots of the tea [ilants, might otherwise leach 
out and be lost. Part of this plant food will later be returned to 
the soil in the loppings. 

THE CHOICE OF A BUSH PLANT 

d'he number of bush plants in use in tea cultivation for 
green manuring is not great and the choice again depends on 
conditions of climate and elevation and the principal object in 
view. . 

For the rapid production of a large quantity of green 
material Crotalaria ana^yroides is, at suitable elevations, one of 
the best plants. Where it is desired to retain the plants for a 
longer period Tephrosia Candida or Tephrosia vogelii are two of 
the most popular plants. The former has rather a longer life 
but the latter will produce more greefi material in the early 
stages. For contour hedges there is no more useful plant than 
Clitoria cajanifolia. • 

NOTES ON INDIVIDUAL BUSH PLANTS 

• Atylosia trinervia, Et-tora (Sinh.).* — Anstead records 

that this plant has been found useful in India for growing and 
between tea. It is a much branched bush. 'There 
is no record of its use in tea in Ceylon. 
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Cajunus cajan, Dhall, Pigeon pea, Rata-tora (Sinih.), Thvarai 
(Tam.). — Bald '*** and Hope and Tunstall report that 
this plant has been grown on Indian tea estates, treated in 
the same way as Tephrosia Candida, but has not been found very 
satisfactory. Mann and Hutdhinson give a more satisfactory 
account though they state tihat definite figures are lacking. 
Only one Ceylon estate, in Wattegama, reports having tried 
the plant but without much success. At Peradeniya, dhall 
grown among young rubber died out after lopping and the 
quantity of green material obtained was small. More successful 
results are reported from dry or semi- dry districts but it is not 
thouglht that dhall can compare with Tephrosia and other plants 
for growing in tea. The seed pods are very liable to insCct 
attack. 

De Sornay stales that it prefers a semi-dry climate and 
will not stand much wind. 

Cardamine hirsuta, Kaduku pillu (I'.am.). — Anstead 
states that this plant has been u.sed in selective weeding on 
south Indian tea estates for the prevention of soil erosion. 

Cassia hirsuta, Parangi-tora (Sinh.). — This plant was 
grown some years ago on the Experiment Station, Peradeniya, 
but as it was found that nodules did not form on the roots its 
cultivation was discontinued. It is, however, well spoken of 
in south India and has been grown on .several estates in Ceylon. 
It stands lopping fairly well. It is not known if nodules are 
even found on its roots in Ceylon but if not there is no object 
in growing it where equally good plants which do form nodules 
are available. 

Cassia mimosoides, Bin siyambala (Sinh.). — This plant 
has been grown on a tea estate in Dickoya. The superinten- 
dent reports that it is easy to establish from seed but dies off 
after seeding. 

Clitoria cajanifolia. — This is a hardy, deep-rooted plant 
which, as far as information^is available, appears only suitable 
for elevations up to about 2,500 feet. Clitoria cajanifolia is 
probably not suitable for a green manure or cover plant but is 
unsurpassed for contour hedges to check soil erosion. This 
view is supported by Bunting and Marsh ‘‘®'. 

Its deep-rooted habit enables it to weather severe droughts 
and to stand repeated ,hard lopping. Hedges of this plant at 
Peradeniya have been lopped repeatedly for over 5 years and 
show no. signs of dying out. The few estates which have made 
use of the plant in this manner are enthusiastic over its merits. 




A contour hedge of ClitotHa cajanifolia 




Crotu land anagyroidcs 
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The seeds are large and very sticky and this makes sowing 
difficult. It is said, however, that washing the seed impairs 
germination. For hedges seed should be sown thick, not more 
than 4 inches apart. 

Croialaria anagyroides. — I'his is the finest Crotalaria which 
has been tried at Peradeniya in the last tan years and its merits 
have been frequently referred to. Not a single tea estate, 
however, reports having tried the plant although large quantities 
of seed have been sold. Crotalaria anagyroides will produce a 
large weight of green material in a shorter time than any other 
leguminous plant grown locally. The loppings have a high 
manurial value and decompose rapidly. 

The i)lant stands lopping rather better than other Crotalarias 
grown at Peradeniya but it is unlikely that it will stand more than 
two loppings before dying out. Crotalaria anagyroides attains a 
height of about 8 feet in a year. 1 he seed pods are very liable 
to insect attack. 

Crotalaria Brorvnei. — I he plant has been grown experimen- 
tally at Peradeniya. Ihe leaves are large but the amount of 
foliage produced so far has been poor. A further trial is in 
progress. 

Crotalaria incana. — I his was one of the earlier Crotalarias 
tried in tea clearings at the Experiment Station, Peradeniya, but 
on account of its small size it cannot compare with C. anagyroides 
and others. Punting and Marsh report that in the F.M.S. 
the growth was poor and weak and it was found useless as a 
cover plant. 

Crotalaria intermedia. — This has been grown experimentally 
at Peradeniya. The seed germinates very rapidly and evenly but 
the small size of the lei\ves and comparatively sparse foliage 
render it inferior to C. anagyroides and others. 

Crotalaria juncea. — Sunn hemp, Hana (Sinh.), Shanal 
imappu ( lam.). — 1 his plant has been very largely used for the 
green manuring of paddy, tobacco, and other crops in India. 
It is also cultivated for its fibre in feouth India and north 
Ceylon. As far as is known it has not b^en used for tea. If 
sown thickly it will produce a considerable quantity of green 
material in a short time. The growth at Peradeniya is inferior 
to that of C. anagyroides. * 

Crotalaria laburnifolia, Yak-beriya (Sinh.). — Hope and 
Tunatall record that this plant has been tried in tea m India 
but was not found very successful. Wright records its trial 
at Peradeniya but states that the yield of green material, was 
low. The plant has been tried again more recently and this 
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opinion is confirmed. The superintendent of a Balangoda estate 
on the other hand reports that it is one of the most promising 
green manure plants he has tried. There is just a possibility 
however that the plant was not C. laburnifoUa. 

Crotalaria longipes. — Seed of this plant was sent to Pera- 
deniya by the superintendent of a Maskeliya estate who had 
received it from India. The plant has a spreading habit. All 
the plants died out after two loppings and the amount of green 
material furnished was not large. 

Crotalaria semperfiorens. — ^'Fhe superintendent of an estate 
at an elevation of about 5,000 feet gives a very favourable report 
on this plant and states that it forms a good protection against 
wind. It is stated to be grown on high tea estates in south 
India. It has not been tried at Peradeniya. 

Crotalaria striata. — ^This plant was extensively used in the 
earlier green manuring trials in tea at Peradeniya. It has also 
been grown in tea both in north and south India, where, how- 
ever, the plant is not very favourably spoken of. 

Elliott and Whitehead state that it grows freely in Ceyk)n 
up to about 3,000 feet and that 3 or 4 loppings can be taken 
before the plants die out. At Peradeniya as many loppings as 
this cannot be taken, but the life of such plants is usually longer 
at high elevations. Wright gives the seed rate at 10 to 20 lb. 
per acre sowing in alternate rows, and states that in six months 
12,000 lb. of green material, per acre were obtained. He also 
states that in old tea at fairly higih elevations little success was 
obtained unless the Crotalaria was sown after pruning and 
manuring. This is generally t)he best time to sow any green 
manure plant. 

Willis recommends 30 lb. of seed per acre and states 
that in four cuttings in a little over a year 20,827 lb. per acre 
of green material were obtained. 

Bunting and Marsh speak very highly of striata in the 
F.M.S.,as a weed smotherer and source of green material. At 
Peradeniya both C. anagyroides and C. usaramoensis afford more 
gceen material and stand lopping better than C. striata. The 
plant is scarcely mentioned in the replies to the circulars. One 
estate in Dimbula reports that it was not very .successful. 

Crotalaria walketi. — This plant has been grown experi- 
mentally at Peradeniya. Growth was fair but not very vigorous. 
The plarrts have a spreading habit. The recovery from lopping 
was fairly good. 




* Crotalaria striaUi 





Itidigofera hirsnta 
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Crotalaria usammoensis . — At Peradeniya, this plant may be 
considered to come second to C. anagyroides among Crotalarias . 
Bunting and Marsh describe it as producing the heaviest and 
quickest growth of all the covers under observation by them. 
It has been used on some tea estates for contour hedges but, 
being short-lived like all Crotalarias, it is* not considered suitable 
for this purpose. It has also been used by some estates at 
elevations between 3,500 feel and 5,200 feet as a .source of green 
material. It, however, does not stand lopping well, and has 
not generally been recieved with much enthusiasm. The seed is 
very small and the seed rate is given by one superintendent as 
2 to 3 Ib. per acre. The seed pods are attacked by insects. 

Galinsoga parviflora . — This is One of the plants stated by 
Anstead to have been found useful in selective weeding on 
south Indian tea estates. 

Desmodinm gyroides. — Unlike most of the common Desmo- 
diunis in Ceylon this is a tall shrub attaining a height of 6 to 
9 feet. It is described as the most useful of the many species 
of Desmodiums found in the Dutch East Indies where it is said 
to grow up to an elevation of 2,500 feet. Young plants are 
said to he liable to die off for some reason not' yet satisfactorily 
explained. 

At Peradeniya it grows well and furnishes a fair weiglht of 
loppings. It appears to die off, however, after lopping for 12 
to 18 months. 

It has a profu.se root .system on which many nodules are 
found. 

Indigofera arrccta. — This plant grows vigorously at Pera- 
tleniya but the weig'ht of green material furnished is not large. 
It was tried for contour hedges in tea hut after taking three 
loppings in 18 months the plants died out. A Dimbula estate, 
however, reports that it has .survived lopping for three years. 
Other estates aP about 4,000 feet have tried fhe plant hut 
do not report very favourably. The plant seeds profu.sely 
from an early age. The seedlings are deep-rooted and are apt 
to overrun a field unless kept in check. /. arrccta is one of the 
plants from which indigo dye is obtained. • 

Indigofera hirsuta. — This plant has a more spreading 
habit and provides more leafly material thr^n 1 . arrccta. It is, 
however, short-lived, its recovery from lopping is uncertain, and 
at Peradeniya it always appears to lodge after .seeding, dt forms 
a better protection for the soil than the more erect types. 
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A favourable account is given by Bunting and Marsh 
who state that in the F.M.S. Indigo f era htrsuta completely 
covered the ground in 4 months. 

Indigofcra sufjndicosa . — The habit of this plant is ratiher 
more bushy than that of 1. arrecta. 

Willis records that the plant was sown in alternate lines 
in tea at Peradeniya. He gives the seed rate as 10 lb. per acre 
and states that the yield of green material was comparatively 
poor. I'he life of the plant is likely to be similar to that of 
1. arrecta to which it bears close resemblance. 

Lupinus sp., Lupins. — Though very valuable for green 
manuring purposes in temperate zones lupins do not promise 
to achieve any great results in Ceylon. A number of varieties 
are now being grown at Peradeniya but at present the indica- 
tions are tihat the climate is quite unsuitable. 

A few tea estates have tried lupins. Only one estate, in 
West Haputale, at an elevation of 4,000 to 6,000 feet, has 
given a favourable report. Other estates at high elevations 
report serious damage by grubs, and one records a disease, 
Pcstalozzia lupini. 

The general indications are that the plant is not suitable 
for Ceylon. • 

Sesbania negyptica, Chittakatti ('Pam.). — This plant has 
been used for growing and digging in between tea in India. 

It has been grown at Peradeniya where it yielded three 
cuttings of green material. The yield of loppings is, however, 
very meagre compared with many other plants. 

Sesbania cannabina, Daincha. — This plant is referred to in 
many publications as Sesbania aculeata but as the name was 
changed to Sesbania cannabina a number of years ago at Pera- 
deniya that name is here used. 

Seed of this plant germinates with exceptional rapidity and 
evenness. It is very largely used for the green manuring of 
paddy in south India. It is hardy and will grow on a variety 
of .soils, though it prefers Vi sandy one. 

Hope and TunstaJI record that in tea seed is broad- 
casted at the rate of 15 to 30 lb. per acre. They state that 
thd crop grows very rapidly and can be hoed in two months 
later. In Assam: an average patch of daincha was dug up 
and the weight of the complete plants was equal to 7,500 lb. 
per acre. Mann and Hutchinson state that in one set of 
experiments the hoeing in of daincha resulted in largOr increases 
in the yields of tea than with Phaseolus mungo or Crotahria 
stnata. 





Hedjjes of Tcphrosia caiidula in a tea clearing 
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There is no doubt that when thickly sown and hoed in 
early daincha will provide a large quantity of organic matter, 
but this type of green manuring is but seldom practised in 
Ceylon and for lopping the plant is of very little use. 

Strobilanthns viscosus, Nelu (Sinh.). — 'I'his wild plant 
grows prolifically in some up-country jungles and is quoted by 
Elliott and Whitehead as a useful source of green material 
to be brought in from outside. 

Several up-country estates record good results from the 
use of this green material. 

Tephrosia Candida, Boga medeloa. — This is probably the 
most popular and useful bush green manure plant in Ceylon 
from sea level to about 4,500 feet. If it has a rival it is 
Tephrosia vogelii but the latter plant is at present not so well 

known. 

Bald describes it as the most useful shrub for green 
manuring of tea in northern India. He states that the usual 
practice in India is to sow the seed with the early rains in 
alternate rows of tea. Three lop{)ings a year are obtainable 
giving 7,200 to 8,000 lb. of green material per acre per lopping 
where the plants are spaced 8 feet by 4 feet. After about three 
years the plants are usually dug out and trenched in. 

Hope and I'unstall give the seed rate at 20 to 30 lb. 
per acre for sowing hedges in alternate rows. The authors adtl 
that the plants should be lopped as often as possible. 

Mann and Hutchinson '■*' recount the advantages of Teph- 
rosia Candida at length and state that the only disadvantages 
are interference with the working of the lea and red rust. 

In Ceylon the plant is possibly used more for coconuts and 
rubber than for tea but it is considerably employed for the latter 
crop more particularly* at low and medium elevations. Probably 
its greatest use is for contour hedges or hedges above drains 
and roads in clearings, and such hedges have undoubtedly done 
much to check erosion and at the same time furnish a consider- 
able weight of green material. 

In old tea the usual practice is to sow the seed in. alternate 
rows. The general seed rate for this purpose is given at 4 to 6 
lb. per acre though some estates use 10 lb. per acre and one 
recommends broadcasting 25 to 30 lb. per acre. Broadcasting is 
usually done, but one estate reports planting 20 feet by 20 feet 
interplanted with dadaps planted at a sjmilar distance. In this 
case the bushes must be lopped and treated like trees. This is not 
thought to be t)he best way of using the plants. Some estates 
only plant Tephrosia Candida in hedges above rOads and drains 
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wiiile others plant it only in poor places where vacancies in tea 
have occurred. Once established there are two methods of 
dealing with the plants. One is to pull up and fork them in 
after 8 months to a year, and the other is to leave them for a 
number of years and lop periodically. The former practice is 
not general but some planters consider it to be the best method. 
The superintendent of a Matale estate considers that the plants 
should be left in only so long as they can be pulled up by hand . 
The cost of pulling the plants and forking them in within a 
year is given as from Rs. 7-50 to Rs. 10 per acre. 

Where regular lopping is done two to three loppings a year 
can be taken. The cost of lopping alone is given at various 
figures between 60 cents and Rs. 2 per acre. The age at which 
Tephrosia Candida should be finally dug out must vary with the 
elevation. At low and medium elevations the plant will have 
become very woody and the yield of green material will have 
sensibly diminished after three years. At high elevations the 
plant can be economically retained for from four to six ye.ars. 

The ability to grow on poor soil is one of the mo.st valuable 
characteristics of the plant. There is considerable evidence of 
improvement to tea as the result of planting Tephrosia Candida. 

The pests and diseases to which the plant is prone are 
.somewhat numerous; it is often severely attacked by .shot-hole 
borer and some superintendents consider that its presence 
results .in increased incidence of this pest. Several scale 
insects including Pseudococcus virgatus attack the plant more ’or 
less severely. The seed pods are attacked by a number of insects 
and good seed is often hard tt) obtain. Various fungoid diseases, 
including Pomes lignostis and Poria hypohrunnca are found on 
old plants, but such di.seases will not be common if the plants 
are not left in too long. 

The.se drawbacks, however, have done little to diminish 
the popularity of the plant which is still the most widely grown 
of any bush plant in Ceylon. 

Tephrosia noctiflora, Ela-pila (Sinh.). — This plant was 
formerly known as T . Jiookeriana. It is much smaller than 
T. Candida or T. vogelii and given similar conditions will not 
furnish' mbre than a -quarter bf the green material that could 
be obtained from them. It has rather a low-spreading habit. 
Tt^is possibly rather more hardy than T. Candida but in other 
respects cannot be compared with it. 

Tephrosia tinctoria, Alu-pila (Sinh.). — Anstead records 
that this is the commonest wild legume found growing on .some 
tea estates in the Wynaad and if encouraged will form an 
excellent light cove|-, It has a Wrspreading habit. 
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Tephrosia senticosa. — This is a low-spreading shrub which 
has been grown experimentally at Peradeniya. It is of little 
use as a source of green material, and as a ground cover more 
suitable plants are available. 

Tephrosia villosa, Bu-pila (Sinh.). — This plant has been 
grown experimentally at Peradeniya. It has been seen in a 
nursery in Dimbula but the yield of green material promised 
is not large. 

Tephrosia vogelii. — This plant shows a considerable resem 
blance to T. Candida but is easily distinguished by its pods which 
are larger, longer, and very hairy. Phe leaves are also larger 
and the foliage generally more luxuriant. It yields a larger 
quantity of green material when young than T. Candida but its 
life is shorter. At Peradeniya it does not generally live for 
more than two years, but in Dimbula, where it grows very well, 
it appears to last for a number of years and stands lopping well. 
Burnett records that it grows well in Dickoya but is inclined 
to grow out over the surface of the tea bushes and interfere with 
the plucking. The same however may be said of T. Candida, 
though possibly to a less extent, and the more luxuriant foliage 
of T. vogelii is in other respects a- point in its favour. Another 
advantage is that as far as is known the seed pods are not 
liable to insect attack. Good accounts have also been received 
of the plant fnmi Kalutara and Balangod^. 

Tithonia diversifolia. Wild .Sunilower, Natta suriya ' (Sinh. ) , 
.Suriyakfundu (I'am.). — This plant is not leguminous but its pro- 
lific grow'th on waste land at low' and medium elevations renders 
it a most useful source of green material. It was used in an 
exjieriment at Peradeniya* in which green material brought in 
from outside was buried, and was found to result in as great 
an increase in nitrates in the soil as was obtained from the green 
material of leguminous "plants. 

GROUND COVER PLANTS 

The uses of ground cover plants differ .somewhat from 
tho.se of trees of bush plants and it will be desirable to set out 
afresh tihe advantages to be gained: 

(1) The soil is shaded. 

(2) The root action of the ground cover plants helps -to 
open up the soil and aids the absorption of rain wjfter. 

(3) If a leguminous plant is used the other advantages 
. enumerated can be obtained wijhout depleting the 

supply of nitrogen in the soil and an increase of 
nitrogen may possibly result. . , 
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(4) Soil erosion is effectively cliecked. 

(5) In spite of increased transpiration there is evidence 
to show that in regions of sufficient rainfall more 
moisture may eventually be retained in soil under a 
ground cover. 

(6) An Increase in the organic matter in the soil may be 
expected to result even if the cover is not turned in, 
while an added increa.se may be expected if the creeper 
is buried or forked in. 

(7) Weed growth is checked. 

(8) In a young clearing, plant food which might otherwise 
have been lost is retained for future use. 

These advantages will now be discussed in greater detail. 

(1) Shading the Soil.—r'Yhe advantages of shading the 
soil in a tropical climate have already been explained. A 
ground cover plant will achieve this object more effectually than 
a tree ot bush plant, provided the growth is good. 

(2) Root Action . — The root action of ground cover plants 
will naturally not extend to the .same depth as that of trees or 
busb plants. The mass of rootlets afforded by such a cover 
plant as Indigofera endecaphylla, however, will permeate the 
surface soil more .effectually than the roots of trees or bush 
plants could do. 

(3) Nitrogen Assimilation . — All that has been said in this 
connection with regard to trees or bush plants will hold good 
for ground cover plants. Two sets of Peradeniya figures can 
be quoted in the matter of gain or loss of nitrogen when the 
plant is not turned in. In the trials of Indigofera ende- 
caphylla in old tea on the Experiment Station, Peradeniya, .soil 
analyses are made by the Agricultural Chemist every two years, 
just before pruning. The Indigofera was planted after pruning 
in October, 1925, and the average nitrogen contents of all the 
plots under treatment has been as follows: 

1925 ‘ 1927 1929 

•096 ‘ 087 098 

It will be .seen that a slight decrease occurred at the end 
of the first two years while at the end of four years a slight 
increase was registered. The full results of this trial will be 
found in two articles, one by the writer, and one by Dr. A. 
W. R. Joachim, Agricultural Chemist, in The Tropical Agri- 
culthris't of March, 1930. 
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Another set of figures has been published by Joachim and 
Pandittesekere in connection with a further experiment at 
Peradeniya, and these have been quoted in connection with trees 
and bush plants. In this case the samples were taken from 
undisturbed plots of Dolichos hosei (Vhgna), and the indication 
is that large increases of nitrogen cannot be expected from 
growing cover plants without turning them in periodically. 

( 4 ) Check to Soil Erosion. — In Ceylon this will usually 
be the principal object in planting a ground cover, and such a 
crop is the only really effective method of preventing the move- 
ment of surface soil, or minimising it to the utmost. Figures 
of a soil erosion experiment, being conducted at Peradeniya, 
have already been quoted in Section 1 . rhe evils of soil ero- 
sion are so well known and the beneficial effect of a ground 
cover in checking erosion so obvious that it appears unnecessary 
to discuss the matter further. 

(5) Soil Moisture. — This is a most important consider- 
ation. d'he loss of soil moisture through transpiration appears 
at first sight to constitute a considerable drawback to the 
planting of a cover crop in tea. Before coming to any conclu- 
sion in this matter however, it will be necessary to examine the 
opinions and experience of other authorities ami estate superin- 
tendents. 

Hope and l unstall write “The soil is always losing 
moisture by evaporation on the surface; but at the same time 
the plant by transpiration is losing moisture also and it is found 
that in the cases investigated the amount of water lost by trans- 
piration considerably exceeds the amount saved by the reduction 
in the evaporation from the soil surface’’. I'his view is generally 
supported by experiments elsewhere, d'he results bf Ceylon 
investigations and experience, however, are generally more 
favourable to the cover crop, at all events after the latter has 
been in possession of the soil for some time. The matter has 
been already dealt with to some extent in .Section I and the 
results of the investigations at Peradeniya into this aspect of 
cover crops may be summed by quoting from Joachim and 
Kandiah “Soils planted with cover crops either Cut'or left 
uncut are found to retain more moisture than bare soils at nearly 
all depths up to 24 inches. The results of previous work on tjae 
subject are therefore confirmed’’. Turning to field experience 
it may be stated that tea under Indigofera endecaphylla at Pera- 
deniya has never shown any sign of bdng more adversely 
affected by a drought than clean-weeded tea, in fact the impres- 
sion gained has been the reverse. At Peradeniya,* ypung 
supplies come on better in a cover of Indigofera than on clean 
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weeded land. A Ratnapura estate has reported that Indigofero 
has been a great success in young clearings and has had no 
adverse effect on the young tea plants. Similar reports have 
been received from Bandarawela and Moneragala which are dry 
districts. On tihe other had two estates in Badulla have 
reported unfavourably of Indigofera in young clearings and one 
superintendent states this cover to be “definitely injurious” to 
young tea. It is probable that if there was an adverse effect it 
was due to undue absorption of moisture at the expense of the 
tea plants. Hope and Tunstall’s remarks refer to Indian climatic 
conditions which are very different to those of Ceylon. There 
is no concrete evidence in Ceylon of any adverse effect caused 
by a cover crop in old tea, but opinions as to young clearings, 
seem somewhat divided. Generally the principal object of 
planting a cover crop in a clearing is to save soil erosion which 
will naturally be most severe in the first two or three years. If 
the land is steep and no other special measures have been taken 
the necessity of checking erosion seems so urgent that the plant- 
ing of a cover crop would appear generally advisable. It will 
always be necessary to keep a clear space round young tea 
bushes and it is thought that if in drier districts this clearing is 
done in a somewhat larger ring the adverse effects cbmplained of 
may not be felt. 

(6). Increase of Organic Matter . — This aspect of the 
practice of growing ground cover plants among tea has received 
far more attention in India than in Ceylon. The principal reason 
of this is probably that a considerable amount of tea in 
nothern India is grown on comparatively flat land and on such 
land the practice of growing an annual leguminous ground cover 
crop and hoeing it in a few months can be adopted with benefit. 
For many Ceylon estates the erosion ' resulting from such a 
practice would probably more than counterbalance the benefit. 
It is thought, however, that by substituting envelope-forking for 
hoeing the practice of growing a ground cover crop to be incor- 
porated later in the soil /night be considerably extended. In 
spite of the difference of conditions it will be advisable to 
examine Indian practice and opinions in this matter. 

• Bald after discussing the use of trees and bush plants 
giVtes it as his opininon that more rapid results can be obtained 
by sowing an annual crop between the lines of tea bushes, and 
further states that a green manure crop has reached its maximum 
usefulness when it has begun to flower and should then be hoed 
in. The possibility of soil erosion is not neglected for the author 
states that on steep hillsides “It is madness to dig during the 
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rains”, and in such cases the crop is merely sickled and left 
on the ground. By actual experiment the author claims to have 
noted an increase of fully 70 lb. of tea per acre on a hill estate 
at an elevation of 4,000 feet by this practice of green manuring 
and he .states that the increase in the plains must be more. 

Hope and 'J'unstall describe Pltaseolus mungo (a creeping 
leguminous plant) as the most satisfactory green manure at 
present known for replacing lost organic matter in tea land. 

Mann and Hutchinson in discussing the hoeing in of 
Phaseolus mungo, state that the effect on yield of tea appears to 
commence about three weeks after the hoeing in of the green 
crops. The importance of obtaining a quick growth of the 
creeper, is stressed and it is stated that the crop should not 
occupy the land for more than 6 to 8 weeks. 

Conditions in different parts of India of course differ largely 
but it is gathered that, speaking generally, in northern India 
trees in tea are usually not lopped and reliance is placed on 
annual creeping legumes for the replenishment of organic 
matter. In Ceylon on the other hand the loppings of trees are 
the chief .source of organic matter while, ground cover crops, if 
used at all, are planted principally with the* object of checking 
soil erosion. Each country must suit its own needs but it is 
thought that the improvement in the physical texture of the soil 
and the increase in organic matter likely to result from the 
growing of a cover crop, even if it is not turned in to the soil, 
is not always reali.sed. In the trial of Ivdigofera endecaphyUa 
in progress at Peradeniya t^he following percentages of organic 
matter were found after planting Indigofera in 1925: 

1925 1927 1929 

Average percentage of organic matter 3'75 4-56 5'29 

There is little doubt that these increases would have been 
larger if the creeper had been periodically forked in and this 
question will probably be the subject of the next trial. The 
question of erosion must always be considered along with the 
prop'osals to fork in a cover crop and_ it is gratifying to note 
than even without digging in the cover an increase in organic 
matter can be confidently expected. 

A good many Ceylon tea estates have inaugurated a system 
of digging or forking in cover crops in order to obtain the 
ntaximium increase of organic matter.* tThe information fur- 
nished by estates relates almost entirely to Indigofera ende- 
caphylla. Some estates cut and fork in this creeper, others 
fork it in without cutting. Costs of cutting and forking in are. 
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given as being between Rs. 4-80 and Rs. 5 per acre. One 
estate cuts the creeper at manuring, throws it in to the next 
row and forks it in at a total cost of Rs. 7' 50 per acre. It may 
be mentioned that there is no difficulty about forking through 
the creeper without cutting it out but experience shows that it 
is difficult to incorporate any considerable quantity of green 
material without first cutting the creeper. 

(7) A Check to Weed Growth . — This is a controversial 
subject. Some planters assert that once a satisfactory cover 
is establisihed weeding is a thing of the past, while others assert 
tihat the presence of a cover crop increases the difficulty and 
cost of weeding. 

There are two aspects of weeding in connection with a 
cover plant, one is the removal of the plant itself from, the tea 
bushes — a weed is a plant in its wrong place, and if a cover 
plant is creeping over a tea bus^h it becomes a weed — and the 
other is the effect of the cover plant on other weeds. If the 
cover plant needs so much controlling that the labour invblved 
more than counterbalances any saving in the removal of other 
weeds there is obviously no advantage gained as regards the 
weeding bill. The remedy is to cho'o.se a suitable plant. In 
the case of the bes^ known cover plant for tea in Ceylon, htdigo- 
fera cndecaphylla, the creeper does not twine round or climb up 
a tea bus!h; it will sometimes grow up through the middle of 
the bughes but is very easily removecl by hand. Writers on 
green manuring of tea in India allude to the efficiency of soya 
bean {Glycine Mspida) and of Phaseolus mtingo in keeping down 
weed growth, but al.so mention the difficulty of preventing tihese 
plants from climbing up the hushes. 

Figures are not available, but it is considered that in the 
case of Indigojera cndecaphylla though the cost of weeding will 
be increased in the first year, thereafter it should gradually drop 
below the normal. At Peradeniya very few weeds, except 
couch grass, come through Indigojera. Cora will appear if the 
cover is removed, even if it has been apparently smothered for 
two or three years. It is not likely that a cover crop will ever 
enable weeding to be dispensed with altogether. 

Little information is available about the effect of weeding 
of creepers other than Indigojera cndecaphylla. Dolichos hosei 
has Been used in tea and it is thought that the cost of keeping . 
this plant from smothering the bushes is not excessive. The 
subject will be mentioned again in the notes that follow. 

(8) Retention oj Plant Food.— By its nature and habit a 
ground cover plant is better fitted to take up plant food which is 
not within reach of the root system of young tea than a tree or 
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bush plant. Dhis plant food will thus be retained on the land 
and some will later be returned if the creeper is dug or forked 
m, and by the natural leaf-fall. 

THE CHOICE OF A GROUND COVER PLANT 

A certain amount has been said on this subject in discussing 
the question of weeding. Perhaps the’principal requirements of 
a cover plant for tea is that it should not climb over or unduly 
interfere with the firogress of coolies. Ivdigofera endccaphylla 
fulfils these requirements better than any other plant that has 
been plante<l in tea in Ceylon. 'Phis creeper will thrive from sea 
level up to about 5,(100 feet. It is not known whether any sui- 
table creeper has been found for higher elevations than this. 
Next in popularity probably comes Dolichos hosei but this 
creeper cannot be said to be extensively planted as a cover for 
tea. 

These remarks refer only to planted creepers; selective 
weeding will be discussed later. 

DISADVANTAGES OF A GROUND COVER IN TEA 

Phe question of the smothering of tea bushes and undue 
absorption of moi.sture have already been dealt with. There 
remains the harbouring of snakes and leeches. At Peradeniya 
snakes have been fairly frequently found among Indigofera 
endccaphylla. Pwo pluckers have been bitten in four years 
though fortunately the results were not serious. Phere -would 
seem to be no way of avoiding this disadvantage which is 
possibly the most serious objection to the planting of a ground 
cover in tea. 

In Indigofera very few complaints of leeches have been 
received, d he superintendent of one estate which has about 50 
acres under hidigojcra, reports that leeches are never found in 
this creeper though they abound in the district. .At Peradeniya 
a good many leeches were found after the heavy rains in 
November 1929. Previous to this they had been very little 
noticed. 

NOTES ON INDIVIDUAL GRo’uND COVER PLANTS 

* • 

Centella asiatica, Cotukola, Hin-go’tukola (Sinh.), Kallu- 
vallarai (Tam.). — This plant was previously identified .as 
Hydrocotyle asiatica. It is found growing vigorously in ten. on 
many estates. Its value appears to be a matter of controversy. 
A superintendent at Kalutara describes ^the plant as a pest and 
states that large sums of money have 6een spent on its eradi- 
cation. On the other hand a superintendent in the Kelani 
Valley considers that it gives a more desirable cover than'Vigna, 
both for tea and rubber, but is hard to establish. 
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For a general opinion as to the encouragement of such 
plants the reader is referred to the later heading “Selective 
Weeding’’. 

Colula australis . — Afistead states that use has been made 
of this plant in selective weeding for the prevention of soil 
erosion on south Indian t^a estates. 

Desmodium triflorum, Hin-undupiyali (Sinh.), Serupilladi 
(lam.). — This is a very small, close-growing, perennial herb, 
indigenous to Ceylon founds up to about 2,000 feet. It has pro- 
bably never been planted in tea, but in some cases it has been 
encouraged to grow by selective weeding. Emphatic reports 
of its unfavourable effect on young tea have been received. 
Burnett states that its matted root growth appears to prevent 
.soil aeration and to affect the tea detrimentally. 

Evidence generally points to the close matted growth 
formed by the plant as its chief disadvantage. It is thought 
that if forking through the cover was regularly done the ill- 
effects might be mitigated, but as the plant’s only advantage 
appears to be that it grows spontaneously there seems to be no 
adequate reason for recommeding it. 

Dolichos hosei (Vigna) . — This plant was for some years 
known as Vigna oUgosperma and the term “Vigna” is almost 
accepted as a common name. The creeper is principally grown 
as a cover, crop in rubber but has been planted to some small 
extent in tea. 

Crigsby points out that it thrives well in some places 
while in others it will not grow at all; in fact on some estates 
it is almost impossible to establish. When difficulty is found 
in establishing it a small application of a general mixture, rich 
in phosphates, is recommended. The author recommends 
starting nurseries from seed or cuttings so that fresh runners 
are available for planting out in the field. It is necessary that 
every runner planted out should contain a small root. This 
precaution has been found at Peradeniya to make all the differ- 
ence between success and failure. Vigna usually grows down- 
hill so that it is advisable to put the ends of the runners going 
downhill.' Stime e-states report, however, that .sowing seed in 
the field is more successful than runners. 

Qn tea estates a number of trials have been made with 
V^igna from sea level up to 5,000 feet. TTie great objection to 
the use of this creeper in tea is that it is liable to creep over and 
smother the tea bushes*. It is not, however, a very strong 
climber and it is thought the expense of keeping it off the bushes 
is by no nreans prohibitive. One or two estates have given up 
Vigna in tea on account of its climbing proclivity. An up-country 
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estate reports tihat the creeper is delicate and is frequently 
attacked by caterpillars. It has been reported that the cost of 
weeding is reduced by the establishment of Vigna. An estate 
in the Agra Patanas at an elevation of 4,500 to 6,600 feet reports 
that the creeper is well established and no further weeding is 
necessary. DoHchos hosei certainly forms a possible cover crop 
for tea but Indigofera endecaphylla is ’to be preferred. 

Dolichos bifiorus, Horse gram, Kollu (Sinh. and Tam.). — 
Mann and Hutchinson report that this creeper has been 
particularly successful on one estate in India as a green manure 
for tea. It is not a perennial, however, and in India is grown for 
early hoeing in. It is a strong climber and for this reason 
cannot be considered really suitable for tea. 

Drymaria cordata, Kukulu pala (Sinh.), Patani pillu, 
Kadalai pillu (I'am.). — This indigenous creeper is, like Oxalis, 
found growing prolifically on some up-country estates. It is 
recorded in Kotmale, Dimbula, and Dickoya, but is probably 
fouml also in other districts. It is liable to climb up bushes 
ami [larticular care must be taken to keep it off young supplies. 
Superintendents have been faced with the problem ‘as to whether 
to encourage it or attempt its eradication and as regards the solu- 
tion of this problem the reader is again referred to the later 
heading “.Selective Weeding’’. 

An estate in Dickoya reports that weeding among Drymaria 
is very difficult. 

Glycine hispida, Soy bean, Soya bean. — Hope and Tun.stall'^'' 
record that a number of varieties are used for the green 
manuring of tea in the Darjeeling districts of India. It is u.sually 
sown broadcast in alternate row's immediately after hoeing. A 
seed rate of 80 lb. per acre is mentioned. At Tocklai the plant 
was found to do best ip shady places. The plant is reported to 
be very effective in keeping <lown w'eeds and in preventing soil 
erosion. 

A white-seeded variety is reported to have made good 
growth at Peradeiya but on another occasion the crop was almost 
completely destroyed by Kalutara shails. 

Like Dolichos bifiorus the soy bean is an annual 'and is more- 
over a strong climber. 

Indigofera endecaphylla . — For some years this creepes has 
been considered at Peradeniya to be the best cover plant for 
tea of any so far tried. Possibly its principal advantage is that 
unlike Vigna and many other creepers* k will not climb over 
tea. At Peradeniya 14 plots of tea comprising in all 8 acres, 
have been under this cover crop since 1925. For l5he*peMod 
between the 1927 and 1929 prunings, in spite of short rainfall 
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and the loss bf a number of bushes after the 1927 pruning, tihere 
was a general increase of yields of tea over the 1923-1925 period. 
There was also a satisfactory increase in the nitrogen content 
of the soil, and a most marked increase in organic matter, 
amounting to nearly 40 per cent. 

Ind^gofera endecaphylla flourishes in Ceylon from sea level 
up to about 5,000 feet. An estate at Pundaluoya reports that 
cuttings did not strike at 5,300 feet, struck fairly well but grew 
slowly at 4,100 feet, and was easily established and grew rapidly 
at 3,400 feet. Another estate reports definite failure at 
6,000 feet. 

Alexander says that in south India its natural habitat 
is 3,000 feet, but that it thrives well at altitudes varying from 
sea level to 6,000 feet. He adds that the creeper gives a 
heavier mulch than any other cover plant and protects the soil 
most efficiently from sun and erosion. 

The plant is best propagated in the field from cuttings; seed 
in the fields has not been found successful. At Peradeniya two 
or three 18-inch cuttings were planted together, the middle of 
the cuttings being buried leaving both ends out. .Such bunches 
of cuttings were put in 2 feet apart, but wider spacing can be 
adopted if an early ^cover is not of urgent importance. A fair 
cover was formed in 6 months and a continuous even cover in 
a year from planting. 

The first object at Peradeniya has been to test the effect of 
the mere presence of the creeper on the tea, but there is little 
doubt that more benefit can be obtained by forking or digging 
it in. Some estates cut and fork in the creeper at. a cost of 
from Rs. 4'80 to Rs. 5 per acre. An estate in Kalutara cuts 
and buries the creeper in holes at a similar cost. On another 
estate the creeper is cut at manuring time, the green material 
thrown into the next row and there forked in at a cost of Rs. 7’50 
per acre. Some estates report that the creeper is forked in 
without cutting. There is no difficulty about forking t'hrougih 
the creeper but experience shows that it is not at all easy to 
incorporate any considerable amount of the creeper in the soil 
without first cutting it. 

Indigbfera endecaphylla is remarkably free from pests and 
‘diseases. Light reports that the only pest of importance is 
a caterpillar, Dichomeris ianthes, which sometimes completely 
defoliates the creeper. Experience at Peradeniya, however, is 
that the creeper recovers very quickly from such defoliation. 
The use of this creeper' in young clearings has already been 
.dealt wifh at some length in discussing the question of loss of 
moislure* Opinions on this matter are divided: generally in the 
wetter districts reports are favourable while in districts subject 
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to long droughts some adverse reports on its effect on 
young tea have been received. One estate complains that it 
grows too high for the young tea but any cover crop needs 
keeping away from the immediate proxynity of young tea plants 
and Indigofera should give less trouble than most others in this 
respect. 

In old tea re{)orts are more favourable though the j)lant has 
by no means achieved universal popularity. The danger of 
snakes has already been mentione<l. 

An examination of the physical condition of soil which had 
been under Indigofera for some time compared with clean-weeded 
soil will convince the most sceptical that improvement is taking 
place, and analysis bears that out. 

When once a good cover is established a reduction in 
weeding costs may be anticipated though weeding can never 
be dispensed with. Couch grass comes through the creeper at 
Peradeniya, and Mycania scandcns and a convf)lvulus creeper 
have given some trouble. 

d'here is little doubt that /. endecaphylla has come to stay. 

Oxalis cormculata, Hin-embul-embiliya (Sinh.), Kotti 
puliari (ram.). — 1 his s{)ecies of Oxalis does not form bulbs in 
the same way as do the others mentioned; it ‘is therefore quite 
easy to control. It is a small clo.se-growing indigenous creeper 
with a yellow Hower. It is not leguminous. 

Anstead mentions it as a useful plant in selective weed- 
ing on .south Indian tea estates that hundreds of acres of steep 
tea land are under Oxalis. He adds that the yields of tea have 
been maintained and in fact increased and the effect on the tea 
in the hot weather is very slight. 

The plant was left unweeded in the tea plots at Peradeniya 
for about two years and “formed a fair but patchy cover. It was 
not found to be a strong enough grower to keep tlown other 
weeds, and grasses grew freely through it. Without cultivation 
this cover might be open to the .same objections as Desniodmvi 
irifloriitn. Only one estate mentions this plant and the superin- 
tendent says that O. corvuculala die’s off in dry weather but 
provides a fair amount of organic matter.. 

Oxalis corymhosa, Puliari pillu (lam.). — 1 his plant is 
rampant on many up-country tea estates and w’as formerly 
regarded as a noxious weed. ' Drastic and expensive efforts were 
made to eradicate the plant but owing to the bulbs which formed 
below ground these efforts generally resulted in a thicker growth. 
It then began to be thought that on a steep land the plant might 
do more good than harm. Efforts to eradicate this weed gra- 
ceased and there are now actual instances of the planting 
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of Oxalis. The plant dies down once a year in the hot weather 
and this is a great safeguard against it absorbing too much mois- 
ture at the expense of the tea. 

Wilkinson quotes an example of a very steep field where a 
prolific growth of Oxalis corymbosa has existed for 20 years. 
He shows by a graph that the yield of this field has throughout 
been satisfactorily maintained compared with the general 
average of the estate. 

Superintendents in other estates in Dimbula, Dickoya, and 
Gammaduwa report that they do not consider Oxalis at all harm- 
ful and the yield of tea is not reduced by its presence. 

Oxalis latifolia, Puliari pillu (Tam.). — This plant grows 
freely in Dimbula and other up-counti;y tea districts and is often 
found mixed with O. corymbosa. 

Oxalis violacea, Puliari pillu (Tam.). — Remarks made with 
regard to O. corymbosa would appear to apply equally to 
O. violacea. 

Parochetus communis. — This is an indigenous creeper which 
has been found growing on several up-country estates and is 
highly spoken of. 

Petch says tihat it occurs in Ceylon from an elevation 
of 4,000 feet upwards being frequently met with on shady banks 
round Nuwara Eliya. 

Anstead says that it has been used in selective weeding 
in south India but that it is not easy to establish over large 
areas. It dies back in the dry weather but comes on again with 
rain. 

Attempts to establish the plant at Peradeniya have so far 
failed. 

Phaseolus mungo, Green gram, Mun-eta (Sinh.), Pasipa- 
yiru (Tam.). — Hope and Tunstall state that a number of 
varieties are used for green manuring of tea in India. These 
are distinguished by the colour of the seed which varies from 
white to black. The authors state tihat both experiment and 
practical experience of planters have proved the value of the 
plant witihout doubt. Tlhey ajdd that its twining habit is a 
disadvantage. A good crop is stated to give 8,000 lb. of green 
matferial per acre. It is said that the crop will not grow satis- 
factorily on poor soil without manure. 

Mann and Hutcljins'on give a seed rate of 40 lb. per acre. 
The plant is attacked by several caterplillars. It is aii 
anaual and is grown only for hoeing in and not as a permanent 
cover crop. 
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It is not quite certain whetiher the numerous references in 
Indian literature are to the green gram only or whether they 
include the black gram. Both have been called Phaseolus 
mungo. In any case the growth of the two plants is similar. 
At Peradeniya the black gram (Sinhalese Undu and Tamil 
Ulundu) is tihe stronger grower of the tjvo. 

Vigna sinensis, Cow pea, Mekaral (Sinh), Paithankai 
(Tam.). — ^This plant is well known as a food crop in Ceylon 
but has not been used to any extent as a green manure in tea. 
Willis reports that cow peas were not found very successful 
as a green manure for tea. 

Again V. sinensis is an annual and is only suitable for dig- 
ging in. Thick sowing is necessary to obtain a good cover. 

MISCELLANEOUS PRACTICES 

In addition to the planting of trees, bush plants, and 
creepers in tea there are a number of practices which deserve 
mention in this section. 

SELECTIVE WEEDING 

In effect there is little difference between jillowing a plant 
which has appeared spontaneously to, grow, ar^d planting it, 
except that the dhoice of a plant is limited to those found on 
the land. Plants thus allowed to grow in tea are usually, the 
low-growing kinds that would come under the heading of ground 
covers, but occasionally bush plants are allowed to grow up. 

Anstead describes an experiment in a tea clearing in the 
Wynaad district in which all legumes were allowed to grow. 
The commonest were found to be Tephrosia iinctoria and Cassia 
mimosoides.- A good leguminous cover was obtained at prac- 
tically no cost. On another estate Tephrosia tinciona and Cro- 
talaria nana were found to be the commonest wiki legumes. 

In another publication the same author reverts to this 
subject in connection with the prevention of soil erosion. He 
says that a plant which will not climb is desired. .Thf ideal 
plant is hard to find but Cassia mimosoides comes nearest to it. 
He mentions also Parochetus communis as a useful native legume 
but says it is not so easy to establish and dies down during die 
hot weather. Where a leguminous plant is not available he 
recogimends the encouragement of Oxalis^corniculata and states 
that many hundreds of acres of tea are under this weed, the 
tea has been decidedly benefited and erosion is practicfilly nil. 
Other plants are also mentioned. 
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In Ceylon the practice of selective weeding is perhaps not 
very widely adopted and is generally confined to one or two 
well-krtown plants. The most common are undoubtedly the 
species of Oxalis found in up-country tea districts. In early 
days strenuous efforts to eradicate these plants were made but 
with little success and with an undoubted increase in soil erosion. 
These expensive atternpts were gradually abandoned, princi- 
pally no doubt at first on account of tiheir ineffectiveness. I'he 
realisation then gradually dawned that Oxalis undoubtedly 
helped in checking soil erosion and in this way possibly did more 
good tihan harm. This view gradually gained ground and today 
there are instances where the planting of Oxalis on tea estates 
has been undertaken. 

Wilkinson gives an interesting account of his experience 
with Oxalis in which he furnisihes figures to show that a steep field 
covered with Oxalis has maintained its yield satisfactorily while 
a considerable amount of .soil erosion has been saved. 

Bamber writing in 1915, recommends leaving Oxalis if 
once established. He points out that scraping will only increase 
the thickness of the subsequent growth and that the plant in 
any case dies down almost entirely at the beginning of the dry 
season. He is of .the opinion that if tea is properly manured the 
yield is not likely to fall on account of the presence of Oxalis. 

It is now the considered opinion of the Department of Agri- 
culture that the species of Oxalis found on up-country tea estates 
are probably more beneficial than harmful to tea. 

Another plant commonly found in tea is Centella asiatica 
{Hydrocotyle asiatica) better known under its Sinhalese name of 
Gotukola. Opinions appear to differ as to the desirability of 
this plant in tea. Two Kalutara estates say that it has prbved 
a pest and that large sums have been spent on its eradication 
while the superintendents of two estates in the Kelani Valley 
consider it a better cover for both tea and rubber than Vigna but 
complain that it is hard to establish. 

Another plant which has recently been the subject of a good 
deal of 9 orr.e.spondence and di.scussion is Drymaria cor data. This 
plant is very prolific on some up-country estates and is some- 
times found mixed with Oxalis. There is at all events a pro- 
bability that on steep slopes it will do more good than harm. 
Care must be taken to keep young supplies clear of the plant as 

unlike Oxalis it will crpep over the bushes. 

• 

Another plant which has been the subject of experiment in 
seijecti,ve* weeding is Desmodium triflotum. In this case the 
evidence is almost unanimously unfavourable. Probably the 
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ill-effect of the plant on tea is due to the close mat it forms 
and possibly if forking through the cover were practised the 
effect might be different. 

1 he whole question of selective weeding is one on which 
it is impossible to lay down hard-and-fast rules. Specimens of 
plants found growing among tea are often sent to the Depart- 
ment with an enquiry as to whether the plant will “do harm to 
the tea’’. Unfortunately plants cannot be classified into those 
harmful or beneficial to tea. I'he pros and cons must be con- 
sidered in each case. 'I’he pros are, in the case of a leguminous 
plant, all the advantages of {ilanting creepers in tea which have 
been enumerated. In the ca.se of a non-leguminous plant, all 
the advantages hold good except the assimilation of atmospheric 
nitrogen by the plant. I he cons are the well-known objections 
to “weeds’’, the absorption of plant food and moisture, possibly 
at the expense of the tea plant, and in the case of a close-growing 
plant interference with soil aeration. A further practical, 
though not v'ery .serious, difficulty is that of training labour to 
leave only the plant or filants desired and the possible increase 
in weeding costs entailed. 

Of the advantages of planting a creeper in tea probably the 
checking of soil erosion will generally be the most potent factor 
in favour of some form of .selective weeding. 

It may be mentioned here that the toxic effect of. grasses 
on fruit trees which was claimed to have been provetl at the 
Woburn Experiment .Station is not upheld by modern investiga- 
tors. I'he detrimental influence of grass is generally accepted 
but the toxic action is disputed and it is held that the effect 
is due to physical causes such as lack of aeration. 

I'he only safe general advice that can be given as regards 
the encouragement of any paticular plant in tea is to make a 
trial with the plant and watch the effect on the tea, with the 
important proviso that definite patches or strips should be kept 
clean weetied as controls. 

THE USE OF OUTSIDE GREEN MATERIAL 

Such material may be obtained from jungles or other uncul- 
tivated portions of an estate. 'Fhis practice has one great 
advantage over green manuring with plants grown in the tea 
itself; all the nitrogen and mineral matter contained in the 
material bas been obtained from outside and is consequently pure 
gainr. The cost of cutting and transport wi]l in most cases form 
the limiting factor for this practice. Once the. green material 
has been brought on to the land it may be disposed of in anj 
of the ways already described. Elliott and Whitehead 
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mention the large quantity of green material which can be 
obtained from undergrowth in jungle adjoining estates, particu- 
larly where Nelu (Strobilanthus viscosus) is abundant. 

Hope and Tunstall al.so draw attention to this means of 
obtaining green material and point out that it is not necessary 
for the green material to be obtained from leguminous plants. 

This point needs emphasis; the leaves of leguminous plants 
are not necessarily richer in nitrogen than those of non-legumi- 
nous plants and green material obtained from the latter may be 
just as valuable. In an experiment at Peradeniya it was found 
that burying the leaves of the wild sunflower, Tithonia diver si- 
folia, resulted in just as great an increase of nitrates in the soil 
as the burying of leaves of leguminous plants. The wild sun- 
flower grows prolifically in waste places in proximity to many 
mid and low-country estates and forms a valuable .source of 
green material 

Material brought in from outside is often merely mulched 
on the surface, or is first mulched and later forked in. Two 
estates, one in the Welimada district and one in the Uda- 
Pussellawa, both dry districts, report tihat mana grass from 
patanas which is used for thatching is later forked in when it 
has rotted. Considerable benefit to the tea is reported to result 
from this procedure. 

Bamber and Holmes report a marked improvement in the 
yield and appearance of tea from the application of a heavy- 
mulch of green jungle material and tea prunings. 

THE BURYING OF TEA PRUNINGS 

Elliott and Whitehead point out that the burying or 
forking in of tea prunings is a routine operation on nearly all 
Ceylon tea estates and tihat this operation contributes towards 
the maintenance of the necessary supply of organic matter in the 
soil. As in the case of other green material if the prunings are 
allowed to dry considerable losses in the value of the material 
are sustained. The burying of green tea prunings, however, 
involves the lopping off of the green leaves and small twigs 
immediately after the pruiling and this work involves a good 
deal of expense. -For this reason a common practice is to pile 
the prunings into alternate rows till the leaves drop off, then 
transfer the woody portion of the prunings to the next row and 
fork in the dried leaVes, often in conjunction with the application 
of a pruning mixture. 

(To be continued.) ■ 
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THE CULTIVATION OF CHILLIES IN THE 
JAFFNA DISTRICT 

N. SENATHIRAJA, 

MANAGER. EXPERIMENT STAtION, JAFFNA 
CULTIVATION 

T he amount of chillies consumeil annually in Ceylon 
is about 1,250,000 lb. w'orth some three million rupees. 
These are principally imported from Madras. But 
there is a great difference in quality between the 
chillies grown in Ceylon, particularly in Jaffna, and the chillies 
imported from Madra.s — the former being the better. Chillies 
are a remunerative crop both to large and small cultivators. The 
Department of Agriculture has tried to encourage the cultivation 
of chillies in recent years by the distribution of leaflets on the 
cultivation of the crop and by the distribution of seeds and seed- 
lings of improved varieties. I'he encouragement .given to this 
crop in the Jaffna Peninsula alone is shown by the following 
figures of distribution from the Experiment Station, Jaffna: 



Quantity of 

Quantity of 


seed chillies 

seedlings 

Year 

distributed 

distributed 

1926 

1659 

21,850 • 

1927 

534 

46,000 

1928 

344i 

33,985 

1929 

354 

4,600 

1930 

3351 

125,800 

Chillies 

are more especially successfully 

cultivated in the 


drier districts. In the wet zone where the rainfall is not excessive 
the crop .should be planted during such seasons so that the crop 
may be ready for harvesting during dry months. In Jaffna the 
return from chillies is second to tobacco in point of money value. 
Places of heavy rainfall are not very suitable for this crop as rain 
is harmful to it, especially during the flowering season and the 
period of curing. 

Well-drained red loams are best suited for chillies. It is 
On the lighter soils that the greater part of the w'et season crpp is 
grown. On the mixed and more loamy soils containing a fair 
quantity of lime, the finest crop of chillies is raised under irriga- 
tion. In the Jaffna District, in the Pachillttipalli division, chillies 
are planted in sandy .soils. It has been found by experience that 
even sandy soils when heavily manured are capable of gjvigg a 
good yield. On light soils, the crop is said to be liable to leaf 
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and bud shedding after a light shower. Nowhere perhaps can 
more luxuriant crops of chillies be seen than in the red loamy 
soils of Valikamam North, Valikamam West, and Vadamarachi. 
The same variety, however, that is grown in the paddy lands of 
those places is not so luxuriant nor so productive. In the grey 
loamy villages of Manip^iy, Sandilipy and Sudumalai fairly good 
crops are given. There is some difficulty in draining these grey 
loamy soils, chillies cannot stand water-logging and transplanting 
of the crop has to be done in time to avoid the heavy rains of 
the North-East monsoon. Chillies grown in these soils are not 
so pungent as those grown in red soils. 

On calcareous soils (calhul in d'amil “Makki Theri”) 
chillies thrive well and yield a heavy crop. They would seein 
to have a liking for lime. 

Among the crops that are grown in the Jaffna Peninsula the 
cultivators recognise some as beneficial to the soil and some as 
exhaustive. Tobacco is regarded as one of the former types of 
crop. It is liberally manured and is con.sidered a good crop 
previous to chillies in rotation. Phe land is thoroughly tilled 
during the growth of tobacco, (ihillies are an exhaustive cro[) 
and must be manured well. For manuring the Tamil farmers 
generally re.sort to the penning of livestock on the land. If 
the chilli crop follows paddy sheep penning is neces.sary. In 
some places where the crof) follows yams or manioc the land is 
also well manured. The cultivator will not grow a crop of 
chillies after a crop of 'I'enai (Italian millet) as the latter is too 
exhaustive in its action on the soil. “Not even the palmyra 
palm will grow on land cropped with Italian millet’’ says the 
proverb. Chillies are said to do better after yams or manioc. 
This may be due to the fact that the land is usually well broken 
up when fhese crops are lifted and thus it gets a thorough culti- 
vation. On garden lands to plant chillies after tobacco which 
is liberally manured, to follow this with manioc which stands for 
ten months and tihen millet and then to return to chillies after 
a crop of tobacco is considered a good practice in Valikamam 
North, one of the great chilli-growing districts in Jaffna. The 
growing of chillies mixed with a number of other crops is a 
general 'prafctice in some localities. In some places one may 
frequently see more than one crop being grown on the same 
laiid^ It is not an infrequent practice while planting a crop of 
brinjal to put in at intervals a few plants of chillies and at the 
corners of the beds a few yams. This is a sort of insurance 
cropping, if one cropjuils the other may not. In some locali- 
ties a system of rotation prevails. Cowpeas are sown while the 
crqp of chillies is being picked for the third or fourth time in 
the still standing crop in the early part of September. The 
cowpeas yielding a fair quantity of seed also serve as a good 
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fodder for cattle during the months of January, February and 
March when tihere is a general scarcity of green fodder in the 
district. In the paddy lands chillies follow paddy. Occasion- 
ally one may find a few c'owpeas, ash pumpkins and water 
melon grown along the borders — sometimes chillies are grown 
mixed with onions. 


Chilli plants are generally raised in’nurseries and then trans- 
planted. Beds three feet by three feet are formed with a 
mamoty on lands previously ploughed and hoed. The beds are 
then levelled and well-rotten cattle manure or village sweepings 
which contain a good proportion of ash are applied at the rate of 
two baskets per bed. About a quarter pound of .seed is sown in 
each bed and well mixed with the soil by means of the fingers 
so that the seeds may be slightly covered by soil to prevent 
them from being ex[)osed. Then powdered manure is generally 
applied after pot watering the beds to cover any seed which 
may still be lying exposed on the surface. Another method 
that is in vogue is to tie the seed in a cloth and immerse it in 
water for two hours and then suspend it for twelve hours. Then 
steep it again for a quarter of an hour and suspend it for four 
hours, and sow within eight hours of the last steeping well 
mixed with sand to ensure even distribution. The beds should 


be watered every morning with hand till the seedlings are ready 
for removal. To keep the soil moist and to ensure an even 
germination it is a general practice to have the beds covered 
with straw or dried plantain leaves. The beds must be kept 
continuously moist, but not wet. The plants appear on the 
seventh day and the first leaves appear on the tenth day. The 
beds should be weeded once or twice by hand whenever the 
weeds are of a size to give a sufficient hold to the fingers. On 
the thirtieth day the seedlings are ready for transplanting. If 
they are allowed to stand longer in the nurseries they seem to 
withstand drought but this is no advantage. Usually pl.ants 
which have a vigorous growth are topped with a sickle while 
thev are still standing a week previous to the removal from the 
nursery. They are also topped after removal for planting. 
The application of green leaves to nurseries is of 
advi.nt.iVe to the erowA of the seecUing!;. Tulip 
and Adathodai {Adhatodai vasica) leaves are considered the best. 
The leaves should be buried two or three weoks previous to the 
formation of the beds. It is quite essential in ^"^ivatipn of 
dhillies that the plants should have a good start. To this end the 
cultiUtor aims it securing healthy plants m the nursery by good 

mnnurinor nnd cn refill treatment. • • • u 

In the Jaffna district it is a common practice in the case of 
land which has carried an early crop to plough it up soon alter 
harvesting in December or January. Thts is known as cold 
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weather plougihing. The ploughed land is left bare till April 
or May. These months are usually dry and the land gets 
thoroughly exposed to the air whidh is of very great value. 
During this long interval sheep penning is also done if it can 
be availed of cheaply. About 4,000 sheep per acre are usually 
penned. It costs about Rs. 60 to Rs. 90 per acre. Sheep 
penning is considered a' good preparation for the crop. The 
sheep-penned areas are ploughed immediately. Sheep penning 
is only possible wlhen the land is left bare during the cold 
weather. In the case of paddy and tobacco lands they are as 
a rule ploughed immediately after t!he harvest of the crops. In 
some parts of the district if the land becomes foul with weeds such 
as “Korai” (Cyperus rotundus) , it is deeply tilled by ploughing 
and cross ploughing six or seven times. This is done between 
March and April. The principal object of this system of tillage is 
to thorougihly dry and aerate the soil during which process the 
weeds are killed. In the paddy lands it is not an uncommon 
practice to bury dried palmyra leaves at the rate of 8,000 leaves 
per acre. These are available in large quantities during certain 
parts of the year when roofing materials of houses are renewed. 
They cost 60 cents per 100. These serve as a good manure 
for chillies and the paddy crop that follows it is always luxuri- 
ant and the paddy grains are plump and of good quality. If the 
land is manured repeatedly with palmyra leaves for two or three 
years the cultivator applies no manure at all except a few cart- 
loads of village sweepings for the succeeding five years, as the 
crops will grow well with the residuals. The land is prepared 
after breaking the clods with mamoties and mallets and thus 
the soil is reduced to a fine tilth. Then the rows are marked 
by means of a rope. If the planting is done in holes, the soil 
is dug up to a depth bf six inches in the particular spots where 
the seedlings are to be planted and again filled up with loose, 
earth. If the planting is done in furrows the land is formed 
into furrows and channels and then these are watered and seed- 
lings are planted in bundhes of three or four, some three feet by 
three feet apart. The distance of planting varies according to 
the nature of the soil. In the red soil garden lands it is 3 feet by 
3 feet while in the paddy fields 2f feet by 2^ feet is the usual 
distance." If the planting is done in holes they are pot-watered 
once in a day for about three" weeks. During this period sorrte 
cultivators pen sheep on the land bearing the crop. This is 
known as “Kanduppadi”. The plants are hidden in the soil 
by bending the plants prostrate and covering them in holes 
made for ^em with soif. The plants are also pegged down by 
twigs. This is a somewhat extraordinary method of intensive 
pijilkvation. Heavy yields are obtained where this system of 
inaiiuwng is a<ici4>ted. ' On the 18th, day iyhen the soil is suffi- 
ciently dty, crop is hoed and the soil is allowed to dry ftn* 
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five days. Then bigger beds are formed with the soil drawn 
towards the plants so that the water may stand at a distance 
from the base. The soil at the base of the pi int is ; Iways kept 
loose. 1 he crop is irrigated once in three days and the soil is 
then kept moist. Fifteen days after the first hoeing the second 
hoeing is done. Well-rotten manure js applied at the rate of 
ten to twelve cartloads per acre and mixed well with the soil 
by hoeing. Beds are then b)rmed so that the plants will now 
be standing in the ridges of the beds while the capacity of the 
beds to hold water will be increased. Watering should com- 
mence about five days after this operation. In South India, in 
Ramnad. Madura, and Tinnevelli districts a mixture of dung 
and earth is given. In about a month after this operation the 
plants will be well in flower and begin to bear yourg fruits. I'he 
soil should never be allowed to dry at this stage. The first br’tch 
of green fruits are picked in about three months after planting. 
It takes about thirty-eight days for a fruit to mature and ripen. 
The outstanding feature of cultivation is the great amount of 
attention given to the soil. It is intensive cultivation of an 
advanced type, and it pays. 

HARVESTING AND CURING 

The ripe fruits are picked every fortnight. Picking is 
generally done by wo:nen and children. The fruits are kept in 
gunny bags for about a day before they are spread on the 
d'ving floor for curing. This causes unri[)e fruits to mature. 
Otherwise owing to the presence of unripe frui's the colour 
and quality of the cured produce is much affected. Pro luce 
cured in the manner prescribed below always gives a uniform 
quality with a good colour. Clear weather is very essenti 'l for 
a good curing — cloudy and dewy weather is unfavourable for 
the curing of chillies. A clear sandy spot is usually selected as 
tihe drying floor. The "fruits are spread on the floor very evenly. 
On the third day the fruits are heaped up in the evening and 
again spread out on the next morning. After spreading the 
fruits are trampled. This helps to flatten the berries and also 
to separate the seeds from the fleshy portion in the ovary. In 
fiva or six days, if the weather is clear, the produce will be com- 
pletely cured. To test the fruits if -they are properly curetl a 
handful of the berries is taken and pressed between the hands 
arid’ shaken to see whether there is any ^moisture left ip 'the 
berries. For every one hundred pounds of wet chillies about 
thirty-tihree pounds of dried chillies are obtained. The dried 
chillies are stored in gunny bags — the bags must not be stored 
in moist places as the dhillies become mouldv and get dis- 
coloured. The best method is in “Oomals” (palmyra ^eat 
baskets). They are generally stacked on platforms made of 
wpod. The cured produce must not be put but in the sun or 
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exposed as it has been found by experience tihat the berries get 
discoloured. Traders generally grade the dhillies to get a good 
quality. The grading is done immediately before the sale and 
is largely based on the colour of the produce. A good glossy 
colour is always essential to secure higher prices. Some people 
rub oil on the fruits to give the desired glossiness. This does 
not in any way affect the quality if it is properly done. The oil 
extracted from the seeds of Bassia longifolia, i.e., “Elupennai”, 
is always preferred. Coconut and gingelly oil when applied are 
said to produce mould and discolour the berries and consequently 
they are never used. Chillies are often sold in Jaffna as ripe 
fruits to middlemen who cure them and sell the dried chillies 
to traders. The cured produce is sold wholesale by the thulam 
(28 lb. = l thulam). The price varies from Rs. 4 to Rs, 12 
per thulam according to the state of the market. The local 
dhillies meet with considerable competition in the market with 
the imported produce from Madras. To secure good prices 
locally the imports want to be controlled and prices standardised, 
this would encourage home production of chillies in Ceylon. 

YIELD 

The average yield of cured chillies per acre is about 
1,500 lb. With improved types of chillies yields as high as 
2,000 lb. to 2,500 lb. per acre have been secured at the Experi- 
ment Station, Jaffna. To secure higiher yields thorough prepa- 
ration of the land with good manuring and a high-yielding tvpe 
are quite essential. The crop would give as much as Rs. 500 
to Rs. 800 per acre. The wet weather crops are not very remu- 
nerative and in localities where these are grown t^hey are 
disposed of as green chillies*. Rainy weather is prejudicial to 
the crop. The crop cured during rainy weather is inferior in 
quality. 

PESTS AND DISEASES 

Chillies, like brinjal, are very much subject to fungoid 
diseases but they are not so subject to insect attacks. “Karum 
thadi” or black stem disease is prevalent in the district. It 

is, however, easy to stop this disease from spreading by pre- 
ventive measures. Plants affected by this disease should be 
uprooted arid burnt. Another disease is leaf curl. The leaves 
and fruits become distorted' and sometimes flowering ceases 
entirely. Plants affected by this disease rarely recover from 

it. The damage done by this is not great. It is generally 
believed by cultivators that continued dry weather coupled with 
the strong blowing of the South-West monsoon causes this 
disease. The disease was studied by the Bombay Department 
of eAgrjculture and it was found that the curling of the leaf is 
due to an Aphis living bn the plant. 
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PADDY CULTIVATION IN SIAM 

W. R. S. LAD^LL. 

CHIEF, DIVISION OF AGRICULTURAL SCIENCE, BANGKOK 

(Published by the Courtesy of H.R.H. the Minister of 
Commerce and Communications, Siam) 

T he Kingdom of Siam is a territory of 200,149 square 
miles. It is one of the three great exporting countries 
tihat supply the rest of the world with rice. Siam and 
Indo-Ohina together export an amount not quite equal 
to that from India including Burma. The latter country is rapidly 
increasing its production and the amount available for export, 
and is now more than ever a serious rival of Siam. 

Rice is the chief product of Siam and accounts for 85 per 
cent, of the exports and, moreover, is the staple cereal of the 
people. The well-being of the whole country depends on the 
rice crop and all branches of the community follow anxiously 
the progress of the crop from the time it is sown until it is safely 
harvested. The Kingdom of Siam is divided into fourteen 
circles for administrative purposes, and rice is grown exten- 
sively in each of these. The major portion of the rice that is 
available for export is grown in the plains and delta between 
the large rivers that empty themselves into the Gulf of Siam. 
This area lies in the seven inner circles of Krungdeb (Bangkok), 
.A^yuthia, Nagor Chaisri, Rajaburi, Nagor Svarga, and Bisnulok. 

On these plains and deltaic tracts there are many inter- 
communicating canals, serving the double purpose of supplying 
the rice fields with water from the rivers, and with the help of 
locks and sluices, forming a system of irrigation by inundation 
which, supplementing the rainfall, greatly helps in the produc- 
tion of rice. "Bhese canals are also very important in providing, 
by boat, a cheap means of transport for the grain. 

The natural means of supply of water for rice cultivation 
in the Great Central Plain of Siam are’ (a) rainfall *and (b) 
a rise in the rivers to inundation 'level, so that the fields will 
be supplied with the water necessary for the.growtih of the csops. 

The average annual rainfall is from 1,000-1,500 mm., and 
experience has shown tihat to mature a full rice crop 1,800 mm. 
is required. ' 

After one or two failures, or partial failures of the rice 
crop, the Siamese Government seriously took up the question 
of irrigation in 1913. 



Sir Thomas Ward came out to Siam in 1913, and after a 
year of tours and inspection, made a report embodying various 
irrigation schemes to ensure that the rice crop in the chief paddy- 
growing areas of the Great Central Plain of Siam should never 
fail. The first of these works, the South Prasik Canal, was 
completed in 1924, and has already justified its existence. 

Complementary to the South Prasak Irrigation System is 
the Jiengrak and Bang Hia Drainage Scheme. 

An interesting feature of this project is the construction of 
a main drainage canal with level and tidal sluices along the 
shore of the Gulf of Siam between Paktalong and Bang Hia — 
a distance of 60 Km. witih a view to preventing the periodic 
tidal inundations from the sea, which formerly rendered fertile 
lands in the southern portion of the area covered by the Drainage 
Project, unsuitable for the cultivation of staple crops. 

By means of the sluices and fresh water canals the saline 
water from which these areas have suffered hitherto will be 
replaced by fresh water, and the area of rice-producing land 
will be added to very considerably. 

THE VARIETIES OF PADDY IN SIAM 

There are a vast number of named varieties of paddy, but 
these may be classified into two main groups, viz.. Glutinous 
Rice and Non-Glutinous Rice. The Glutinous Rice derives its 
name from the fact that it is sticky when cooked. Those 
varieties of Glutinous Rice, with cbarse, large, red, purple, or 
blackish grain, form the staple food of the people in north and 
north-eastern Siam, while the 'Non-Glutinous grain constitutes 
the staple food of the rest of the Kingdom, as well as the 
principal article of export from Siam. 

The classification of paddy is a very complicated question 
as the divisions into which it is possible to group the different 
varieties overlap one another and one variety may be known 
by many different names. 

HILL PADDY 

This is known as Kao Rai or Kao Pa and is usually grown 
for the cultivator’s own consumption. It is not necessarily 
planted on hills, but generally fresijily cut jungle clearings are 
utilised. The cultivator cuts down large and small forest trees; 
rough’ly clears the land, dibbles in groups of paddy grains and 
sits and watches the result. 

The crop is entire.ly' dependent on rainfall. The soil from 
this, virgin forest land, is as a rule well provided with organic 
matter ^nd possesses a good, retentive capacity for water, but 
no water remains on the field. 
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Maize is often grown in between the paddy and neither 
crop is ever very productive. The fallen trunks and irregular 
niounds of soil from deserted anthills provide excellent cover 
for vermin of all sorts and rats are particularly destructive of 
the crops in all stages of growth. The cultivator finds after 
two or three seasons or often after only^one season that his land 
is losing fertility and becoming infested with weeds, so moves 
on to another area, which he exploits in similar fashion. 

This method of cultivation is extremely wasteful and should 
be discouraged as much as possible. 

CULTIVATOR’S CLASSIFICATION OF IRRIGATED PADDY. 

The cultivator groups his irrigated paddy into three divi- 
sions according to their life periods, the Early, Medium, and 
Late ripening. There is no hard-and-fast line to be drawn 
between these groups. A Kao Nak in one part of the country 
may be known as Kao Klang Pi in another part and vice versa. 
As far as the Central Plain is concerned the classification is: 

Early Kao Bao (Light rice) 2^ to 3| months. 

Medium Kao Klang Pi (Mid year rice) 3^ to 4^ months. 

Late Kao Nak (Heavy) 5 to 6^ months. 

These paddies can be planted by either of the two methods: 
broadcasting and transplanting. 

Broadcasting {Na Wan ). — As soon as the rains of May or 
early June have softened the soil sufficiently the land is ploughed 
and harrowed. The weeds and grasses are removed if exces- 
sively abundant. 

The seed is then scattered broadcast over the surface of 
the soil which is given another harrowing to cover up the seed 
as fcir as possible, and nature is then left to do the rest. 

In some areas the field is furrowed at regular distances 
(6-12 feet.) These furrows serve as drainage channels in case of 
too abundant rainfall during the germination period. 

In Ayuthia and Klong Rang Sit and similar districts large 
areas are devoted to Kao Wan, whidh area, in addition to the 
tainfall, benefit by’ the inundation from the rivers, and canals 
(Klongs) when they rise to flood level. 

The paddy from broadcasted areas is known to the rice 
miller as Na Muang or field rice and is ‘generally of poorer 
quality than transplanted rice, which the miller calls Kao Na 
Suan or garden rice. * 

Floating Rice or Creeping Rice . — A variety of Na Muang is 
the floating rice sometimes known as Kao Khun Nam> (tjie yce 
that rises on the water) . 'Hiere are certain areas in Siam where 



at thfe end of the wet season the water in the fields rises to a 
great height. The rice planted in these fields is able to keep pace 
with the rising water except in the case of an abnormally rapid 
inundation. The growing tips of the plant always remain above 
the surface and the stem shoots off roots at the nodes that are 
submerged. This enables the plant to extract mineral material 
for its growth from the water in addition to the main roots in 
the soil, which act as an anchor. 

Some varieties of floating rice have only the one set of roots 
in the soil until the water starts to recede and then they send 
out rootlets from the upper nodes into the muddy water. The 
plant becomes a big leafy mass as the tillering increases, and 
finally resembles a small island of paddy floating on the surface 
of the water. When the water subsides the roots fix themselves 
in the mud, and the tops of the stalks break off at the nodes 
and form separate plants. 

The stems of floating paddy sometimes reach the amazing 
length of six metres or more. Harvesting is done from boats 
and followed by a final gleaning after the flood has subsided, 
and the mud has begun to dry. 

Transplanting (Na Dam). — I'he fields intended for trans- 
planted paddy are divided from one another by small bunds 
(Kun Na) according to the contour of the land. In the Great 
Central Plain of Siam these bunds are almost straigiht, and the 
fields approximately rectangular. All through the dry season 
these fields are sunbaked wastes with little or no grass growing 
in them. The soil is hard, and cracked to a depth of 20 inches 
or more, and often they look mbre like the dried up bed of muddy 
rivers than potentially fertile fields. 

After the first rains the dried up grass changes from brown 
to green, the cracks disappear, and when the rains have softened 
the soil sufficiently the land is ploughed. The cultivator usually 
selects a low-lying portion of his holding, and turns it into a 
nursery. The nursery is ploughed and weeded, after which 
buffalo or cattle manure is sometimes incorporated with the 
soil. If a canal is handy w&ter is pumped on to the field, which 
is then allowed to soak .for several days, subsequently the land 
is ploughed, and harrowed while still under water. This has the 
effect of producing a soft sticky mud of gruel-like consistency, 
which should be 20-30 cm, in deptih. 

The grain for planting is put in sacks or baskets soaked in 
water overnight, and put aside for three days until germination ; 
is well advanced, and tihe gerniinated seed is sown in the mud of 
the^ur^^py. The grain does not sink into the mud, but lies on 
the surface, giving the nurseries an appearance of having been 
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dusted with sand. After 5-7 days the nursery is covered with 
a bright green carpet of paddy seedlings that quickly grow to 
sturdy young plants, and after a month or six weeks are ready 
for transplanting. 

Nurseries treated with phosphatic fertilisers grow more 
rapidly, and apparently the paddy is ready for transplanting 
earlier, but nevertheless it should be left 'there for the usual time 
to give it the advantage of starting in the field as healtihier and 
sturdier plants. 

When the fields have been prepared in a manner somewhat 
similar to the nursery, water is run on if necessary to flood the 
fields to a depth of 10 cm. or more. The seedlings are pulled 
up from their muddy home, the excess of mud is knocked off by 
the cultivator banging a bundle of them on his or her foot, and 
the bundle is then shaken into shape by dumping its roots down- 
wards on to a little platform or table fixed in the nursery. The 
bundle is then laitl on the table, and a considerable length of the 
stem is cut off with one blow of a knife. The bundles are then 
put aside with their roots in water until they are required for use. 

The process of transplanting is done by taking three to five 
of the decapitated rice plants in the hand and plunging them 
through the water into the soft mud beneath. .(Hence the word 
“Dam” meaning “dive”). The planting distance varies from 
20-40 cm. ; the greater distance is exceeded in parts of the Penin- 
sula of .Siam and other places where the soil is particularly rich. 

The only attention now required is occasional weeding and 
irrigation in times of low rainfall. If the water in the fields 
shows signs of stagnation it should be run off and replaced, bill 
this practice is seldom followed. 

In the Seven Inner Circles planting begins in May and 
continues to October; in* the North and East it begins in June 
and continues till October, while in .Southern Siam it extends 
from July to December. Harvesting takes place in the first 
named part of the country from September to January, in the 
second from November to February, and in the third from 
January to May. Harvesting is dom^ with a sickle applied low 
dow'n on the stems of the plant, except ip the South, where the 
Malay habit of cutting each ear off separately is followed. 

In the Central Plain a farmer will plant a certain area with 
Kao Bao or Kao Klang Pi, usually broadcasted, then the rfiain 
crop of Kao Nak, generally transplanted, and finally Kao Bao 
again as long as the weather is propitious-^ , He never gets more 
than one crop annually off the same field. However, in Bang 
Bua Tong district of Nandaburi there is an enlightened culti 
vator who is planting his fields with Kao Nak after taking frdm 



them a crop of Kao Bao. It remains to be seen what the effect 
of this will be on the soil, but itjs certain that tihis continuous 
cropping will not be possible without treatment of the soil with 
lime and fertilisers. 

The rice miller divides his paddy thus: 

Kao Na Suan (Garden Rice) the best quality, a long thin 
grain full of fat, strong and well matured, and with a thin husk 
— ^giving a small percentage of broken rice. It may be a mixture 
of all three groups recognised by the cultivator. 

Kao Na Muang (Field Rice) is the lowest quality. The 
grain is short and broad, wanting in fat, and inclined to be 
brittle. The husk is coarse and thick. This is derived mostly 
from Kao Nak broadcasted upon lands subject to heavy floods. 
The typical Na Muang is derived from the floating rice and is 
reaped from boats. A considerable portion of the husked grain 
is red in colour. 

Kao Sam Ruang (Three-Eared Rice) is rather superior in 
quality to Kao Na Muang. It contains a greater proportion of 
long grain and fewer red kernels. Always derived from broad- 
casted paddy. 

Kao Bao (Light Rice) is better in quality than .Sam Ruang. 

Kao Nio (Glutinous Rice) consi.sting of the .superfine 
varieties of glutinous rice grown in small quantities in various 
districts , of the Inner Circles and its price is usually on a par 
with the best Na Suan rice. 


AREA UNDER RICE CULTIVATION IN SIAM 


Year 

1921- 22 

1922- 23 

1923- 24 

1924- 25 

1925- 26 

1926- 27 

1927- 28 

1928- 29 

1929- 30 


Acres 

6,489,600 

6,318,200 

6,716,500 

6,942,400 

6,716,500 

7,236,712 

7,319,376 

7,123,828 

7,589,660 


Tons 

4,198,658 

4,306,015 

4,364,211 

4.902.354 
4,159,824 
5,184,560 
4,527,873 

3.851.354 
3,842,891 


YIELD OF PADDY PER ACRE 


According to the statistics t^he average yield of paddy over 
the whole Kingdom rjinges from 1330 to 1660 lb. per acre, these 
estimates being based on the total crop harvested and the total 
area under cultivation. The highest yields recorded without the 
use of* fertilisers are: 
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(a) 3,562 lb. per acre in some fields near Bangkok, the 
variety sown being known as Kao Samue. 

(b) 2,900 lb. per acre in a district in the province of Nakor 
Chaisri, the variety sown being called Kao Lukon. 

The yield of the same paddy varies considerably in different 
districts and in .some swampy areas adjacent fields show very 
big divergencies. These are partly due to variation in the depth 
of water, dissimilar aeration of the water, and the proportion 
of saline constituents of the soil. The life periods of the various 
classes of paddy vary from 75-210 days. As a general rule, 
the other circumstances being equal, the longer-lived variety 
gives the higher yield. 

EXPORTS OF RICE FROM SIAM 


(Prepared by ihe Adviser, Ministry of Commerce and 
Communications, Siam) 



Quantity in 

Value in 

Year 

picuis ( = 133 1/3 lb.) 

Bahts ( = ls. 10 d.) 

1915-16 

18,785,985 

87,702,290 

1916-17 

19,784,592 

99,965,372 

1917-18 

18,745,144 

97,861,658 

1918-19 

14,201,434 

•132,096.385 

1919-20 

7,409,453 

123,082,698 

1920-21 

4,660,487 

28,975,860 

1921-22 

21,000,584 

138,231,324- 

1922-23 

21,424,556 

128.210,665 

1923-24 

22,249.294 

143,835,554 

1924-25 

19,389,040 

139,627,629 

1925-26 

22,929.114 

167,409,359 

1926 27 

21,799.541 

165,226,234 

1927-28 

.28,670,654 

201,156,349 

1928-29 

24,667,309 

175.123,781 

1929-30 

18.860,087 

139,087,390 

1930-31 

13,241,984 

87,381,393 



180 


THE ROLE OF SUN-BIRDS AND FLOWER- 
PECKERS IN THE PROPAGATION AND 
DISTRIBUTION OF THE TREE-PARASITE, 
LORANTHUS' LONGIFLORUS. IN THE 
KONKAN (W. INDIA)* 


E ven tlie most casual observer of Nature cannot but notice the 
ubiquitous clumps of the tree-parasite (Loranthus) with 
yeilowisii-gfreen, rather lonj^, oval-shaped leaves which infest 
the trees in siu'h profusion in Western India and elsewhere 
throug-hout the country. Oaicc it has secured root-hold, the 
parasite spreads irom branch to branch with astounding^ rapidity, and unless 
removed m lime it is not long ere the host is sucked dry and smothered to 
death. 1 have had special opportunities for studying I lie subject of the r61e 
of birds in the propagation of the species L. lougijlorus Dost, duiing the 
past year. My observations have brought me to the conclusion that the life- 
liistory of the parasite is so inextricably linked up with the existence of 
Sun-birds and Flower-peckers that it would soon die out altogther without 
the intervention of the birds. Indeed it seems to me that the only effective 
way of eradicating the parasite lies in the extermination of the Sun-bird, a 
vandalism, it is to be hoped however, no one will seriously lake into his head 
to practise. “Man c;^nnot live by bread alone“, and the Sun-bird is surely 
one of those et ceteras that help to supplement bre^ad for the sustenance of 
man. This symbiosis has brought about the most remarkable specialization 
in the flowers of L. lougijlorus^ which is now without doubt one of our most 
highly developed “ Bird-flowers “ in India. And what is true of Loranthus 
lougijlorus is likewise true of many other Indian species as well. 

Hosts oj the Loranthus. — In Western India, L. lougijlorus is a serious 
menace to the mango, and in the mango-growing districts of Ratnagiri and 
North Konkan the damage it causes must run to thousands of rupees 
annually. In smaller numbers 1 have also found it alTecting the following 
trees: Zizyphus sp. , Bomhax malabaricum, Lsidium gMa7Ja, Thespesea 
populnea, Grewia sp. , Ficus brngaleusis, and Cjnsuariua ecjuisetifolia^ while 
at Roha, in the Kolaba district I noticed it parasitising on the teak trees 
{Tectona grandis) in the reserved forests, hdscher records L, lougiflorus 
from hosts of no less than 104 different species. If those of its varieties are 
added, the total nu.mber of specific hosts given by him is 153. 

Flowering Season and Stmefure of Flo^vcrs. — Loranthus lougiflorus 
flowers in every month of the year, but the period from mid-November to 
about the middle of January seems to be that of most abundant inflorescence. 
Every cliimp*of I.oranthus‘ is one mass of blossoms at this season. The 
flowers are white with a faint tingle of cream or sometimes pink. They are 
about 4 cm. in length, thin, tubular and slightly curved. Their shape and 
size form, in the upper part, a perfectly fitting sheath for the bill of the 
Sun-bird. The lower portion of the flowers, where the tube narrows down 
contains the nectar, one to two drops of a colourless, watery, sweet liquid. 
The stamens, five in nun?bcr, rise from the petals and are overstepped* by 
the style which is green and terminates in a tiny swollen knob — the stigma — 

By^ Sdlim A. All in The Journal of the Bombay Natural History Society, Vol. 
XXXV, No, 1, (1981). 
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about the size of a pin’s head. The anthers are so arranged that when 
the bill of a Sun-bird is inserted into the tlower, they cannot but come into 
direct contact with the bird’s forehead. The five stamens separate on the 
intrusion of the bill and the anthers lie flat against the feathers, encircling 
the forehead. The pollen — a golden yellow tliisl — readily comes off to the 
touch and adheres to the feathers. The style, extending beyond the stamens^ 
is naturally the first to come into contact with the forehead feathers, and 
if the Sun-bird has been visiting other llower;> previously, the pollen is 
brushed on to the mature stigma which is thus fertilized. The flowers of 
L. lotigijlonis belong to the ornithophilous type named by E. Worth 
“Explosionsblumen” or explosive flowers. How perfectly their m(‘chanism 
is adapted for pollination exclusively by Sun-birds and Klovv(T-peckers is seetn 
from the fact that the buds will remain closed unless and until the necessary 
extraneous pressure is c^xerted to fling them open. I'he Sun-bird hops from 
one bunch of blossoms to another^ gently squeezing the tops of the mature 
buds in his mandibles. The pressure caiis(‘s the bud to spring open or 
“explode” exposing the essential organs. The bird immediately thrusts its 
bill into the flower, sucks up the honey by m(‘ans of its specially adapted, 
extensile, tubular longiu* and passes on to a second bud. The extent of his 
services in fertilizing the flowers is immense. 1 have- fn*cjuently observed 
one probing into 8 or 10 flowers in less than a minute*, and when it is 
remembered that the bird spends the* greater portion of tlie day in flitting 
incessantly from clump to clump in the self-same quest, some estimate can 
be formed of its imporlaiK'e to the Loratilhus. Doubts have been entertained 
in regard to the obje‘cl of bird’s visits to flowers being solejy for the sake 
of the nectar, and even lo-day some ornithologists are inidinorl to assume 
that the search of insc'ls is the primary ('ausc. In th(* rase of the Loraufhvs 
thert* can be no such uiK'eiiaintv as to the p(‘('n1iar structure of the 
flowers pre('liid(’s the possibilitv of the piacsenre of insect prey within the 
lubes until the buds have, first been visited anc] thrown open hv Sun-birds or 
Flower-peckers. Tlesides, ('onsidering tlie high nutritive value of sugar, 
there seems no reason for doubting that some birds may, in a stale of 
nature, exist exclusively on a diet of- nectar. Sun-birds have been kept 
healthv in cantivitv for weeks together purelv on a svriip of sugar and water 
and it is difficiill to conceive that the “short cuts” by bints to the honey 
in the flowers of Seshauia srrauiV'ihtva as desrribed bv Tiwarv and of tbe 
manv other species noted in lava bv Pors(di ran be for any but this purpose. 
Birds may — and indeed often do--take in addition to tbe nectar. sTnall in<;erts 
if present on the flow;ers, but tluue can be rioubt that their visits to “bird- 
flowers” are mninlv in quest of the nectar. Tbe numerous stomach examina- 
tions made bv mvself in tt">e course of this enouirv. chif^flv in t^^e se^^sop of 
profusest flowering, on Leptocowa loicnia, L. asiatica and E. scylonica 
confirm this. 

Pollinating Ap-rnfs. — In Western India fKonkan) the birds rhieflv 

responsible for fertilizing Tj)ranthus flowers *are the Sun-birds, three of the 

commonest species being Leptocoma lotcnta, L. asiaiica and 4- zcvlonicn, 

while occasionally TickelTs Flower-pecker (Direvum c, erythrorhvnchum) 

who visits the clumps principally to feed ’on the ripening berries, will al,so 

lend a hand. I have shot specimens of the last named from flower clusters 

with pollen adhering to their foreheads. Their stomachs contained much 

nectar which also dripped freely from the bill when the birds were held up 

bv their legs. ^ 

' ' <% 

Tq satisfy myself that the flowers were really incapable of developing 
without the interference of the bird visitors, I covered a bunch gf 21 buds 
with 12 X 12 mesh wire gauge on 5th December. By the 19th all the biJds 
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had withered and fallen off without a single one setting seed, though at one 
stage in the interval they were so mature that the red on the dorsal side of 
the anthers was partly visible through the slits near the top between the 
unopened, spring-like petals. Later the experimeiiit was repeated on a 
larger banch with the same result which shows that the agency of' flower- 
birds is indispensable for fertilization in this species. Evans who tried 
similar experiments on two African species, Loranthus kranssi and L. dregei 
also came to the same condusion. 

Dispersal and Propagation, — The berries which are oval in shape about 
10-12 mm. x4-5 mm., with a minute concave cup at the apex, take about a 
fortnight to reach maturity, i.e., the stage when they become an attrac- 
tion to the Flower-peckers. If allowed to ripen, they assume a beautiful 
rosy-red colour in about 20 days. It is not usual, however, to find fully 
ripe berries on the clumps as they are rarely allowed to remain long enough 
by the birds, and except when in the greatest profusion (in late January or 
February, as a result of the heavy winter flush) they are seldom met with 
in this condition. L^sually by the time they have acquired a slightly yellowish 
tinge and even before — as soon as the outer pulp shows signs of softening — 
they are taken by the Flower-pecker. In every bunch of berries there are 
several w’ith marks of the birds' beak upon them w'hich have been tested and 
found unripe. The two common Flower-peckers in Western India which 
give the berries practically whole-lime attention are: Dicceum e. crythrorhyn- 
chum and Piprisoma a. agile, 

Tickell’s Flower-pecker [Dicceum e. eryihrorhynchxtm) in my opinion 
is undoubtedly the most important agent in the dispersal and propagation 
of the Loranihxis parasite, I have studied their feeding habits and also 
examined the stomach contents of a great many specimens, shet in every 
month of the year, and find that wlule Loranthus berries are eattm whenever 
available, during the season when they are most plentif 1 they con'prise 
practically the exclusive diet of this spe des. In addition to these, the other 
principal items of its food consist of the round, while berries of Phyllanthus 
rcticulatus ^ an indigenous shrub, the berries of that pernicious imported 
weed Lanfana camara which has now overrun and devastated thousands of 
square miles in India, and thoser of the “Mistletoe” Viscum arliculatum 
another tree-parasite commom in these parts on a spe des of wild Crewia and 
on the Ber (Zizyphus) , Occasionally small spiders are also taken. 

On the whole, its food and feeding habits constitute a serious indictment 
against the F'low^er-pecker. Lantana l^orantht/s, and Viscum are all highly 
injurious to forestry and arboriculture. All three (except the first whose 
berries are eaten and scattered by inn merabTe other birds as well) owe 
their propagation and existence more or less exclusively to this Flower-pecker 
and the next species. It has also been frequently accused of damaging ripe 
mangoes, a charge which my owm observatiens have been unable to confirm. 
The Flower-pecker seems to have regular beats or feeding territories within 
which the individuals flit from one Loranthus clump to another at all hours 
of the d7.v. ‘ While on a clump, the bird hops restlessly from bunch to bunch 
uttering an almost incessant chieje, chick, chick which is occasionally varied 
by a series of twittering notes which mi^rht be termed its song. Each 
berwv is first tested between the mandibles ; if ripe it is plucked and 
swa’Iowed, broaclend (i.e., where the stalk attaches) first. After it has 
bolted down three or four berries, one after another the bird retires to the 
extremity of some bare brs^nch at the top of the host or on an adjoining tree 
and sits nuiet for a few moments with the feathers partly puffed out. It 
is during this interval that the mischief is done, for hardly has the bird been 
th^ire ^ roupTe of minutes than you see him becoming uneasy, and presently 
one of the viscous seeds is excreted. I have often watched this process , 
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carefully through glasses. It appears to involve some effort on the part 
of the bird, which considering the size of the seed is by no means surprising. 
The passage of the seed Ihrougii the intestinal canal and its exit through 
the anus is no doubt greatly facilitated by the extremely visco.;s substance 
in which it is invested. This is clearly evident when a slight pressure 
is exerted on the abdomen of a freshly killed specimen which very often 
causes a Loranthus seed to slip out of the vent. The see l is invariably 
extruded broad-end first — therefore, in the idepli('al position in which it 
entered the food canal — and by a final jerky, and dipping motion of the 
posterior part of the body, during which the bird often pivots round from its 
normal crosswise position on the branch to one nearly along it, it is passed 
out. The extruded seed promptly adheres to the perch, slightly to one side 
of it. 

The discarded seed measure on an average 10 x 4 mm. They are 
copiously covered with viscous matter and in arldition have attached at the 
pointed end a sessile, thread-like, extremely viscid process abo ,t 22-25 mm. 
long. There is also a similar pro 'ess on the broad-end which is much 
shorter, measuring about 10 mm. These prot'esses resolve themselves into 
small sticky masses as soon as the seed comes in contact with a branch, 
helping it to secure its position. 

The largest number of s(*eJs taken by me from a single Dicernm is four. 
One of these was on the point of extrusion and partly out of the vent wdien 
the bird was shot. The other three were found in the intestine one behind 
the other, all with their broad-ends in the direction of the vent. In birds the 
process of digestion is extremely rapid, bat in the case of this Tlower-pecker 
it seems to be exf'eptionally so. The seed probably does not occupy more 
than 3 or 4 minutes (perhaps evam less) .after th(‘ berry has been swallowed 
to pass out again. Time and again I liave been able to watch the complete 
process from the swallowing of the berry to the extrusion of the seed, and 
as the inside of the Flower-pecker ('an obviously hold only a limited number 
of berries at a time — presumably not more llian 4 or 5 — my estimate c,annol 
be far out. Immediately it has got rid of the utmecessary ballast, the bird 
flies off’ to some other clump uttering its lively chick, chick, chick. The 
normal method of feeding with Dicwnui is to swallow the berries entire. 
Thus he is responsible not only for conveying the seeds to other branches 
of the same tree, but also for spreading them furliier afiebi to other trees in 
the neighbourhood. Ocu'aslonally 1 have also seen him pinch and revolve a 
berry in his finely serrated mandibles, stripping- o IT the fleshy part and wiping 
the seed on to a near by twig. This habit, however, is mr)re common with 
the next .species. . 

The thick-billed Flower-pecker Piprisoma' a^ilc as;ile is also responsible 
for much mischief in the propagation of the Loranthus parasite, though the 
damage it does is no doubt considerably less. Examination of stomach 
contents and a study of its feeding habits sjiow that this species does not 
swallow the berries entire, except perhaps in very exceptional cases. The 
bird is in particular evidence on the Loranthus clymps between -Jaruiarv and 
March when the berries are in greatest abundance. Like Diccpum, it flits 
about singly from one clump to another afso appearing to have well-defined 
feeding circuits. Its voice and notes are similar to thj3se of the other species 
only perhaps somewhat shriller and more metallic ; but with a little practice 
the two can easily be distinguished from one another. The bird twists its 
little tail from side to side as it searches amongst the clumps. The berry 
is plucked and invariably revolved between the manc^ibles which being thicker 
and stouter, appear better adapted to this method of eating. The flesh is 
soon detached and the seed wiped on to a neighbouring twig by a» sweeping 
side-to-side motion of the head. Occasionally when disturbed at ifs meal 
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the bird will fly off with a berry in its bill and this i^ the only way in which 
Piprisoma may spread the parasite to neighbouring trees. On a Loranthus 
clump on a Guava tree near my bungalow which 1 had under continuous 
observation, I found that while the berries were present, Piprisoma visited 
the cluster on an average about six times a day. Three or four berries 
were plucked on each of these visits, whose seeds were wiped on to the 
adjoining branches, with the result that within a short time there were 
hardly a couple of inches in a radius of about three feet of the clump free 
from the adhering seeds. It is on account of this feeding habit of Piprisoma 
that when lopping oft' brancdies affected by the J.oranlhus parasite care must 
be taken that all the adjacent members are likew^ise removed as these are 
sure to harbour some of the seeds. 

In addition to Loranthus berries, the food of the thick-billed Flower- 
pecker consists of a great variety of berries and fruits. Laniana is a 
favourite and here again the process of eating is the same as with T.oranthus^ 
the entire berries being rarely swallowed. It is therefore not responsible 
for scattering Lantana seeds far afield to the ext(‘nt Dicceum is. Other 
contents of the stomachs 1 have examined were pulp of the Jamun fruit 
(Eugenia jamholana) and Peepal figs (Ficus relin'iosi) and also small 
spiders. 

When one considers that these two speedes^ which are by no means 
uncommon in these parts, are ceaselessly engaged throughout the day and 
month after month on their task of seed dissemination, one can form a 
fair idea of their pdwer for evil to humanity and of their vital services to 
the plants on which they are in turn dependent. 
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EARLY HORTICULTURAL EXPERIMENTS AND 
CAUSES OF THE FAILURE THEREOF* 

W HEN Bedford and Pickering founded the Woburn Experiment 
Station for the elucidation of horticultural problems, little 
was known of, the art of field cxperimont and there had been 
no horticultural experience at all. Pickering, therefore, 
followed the example of the Rolhamstcd experimenters and 
divided his land into a series of plots, in each of which he planted, instead 
of a cereal crop, a certain number of fruit trees or bushes. Some of these 
plots would be untreated and the others would each be subjected to a 
dilTerent treatment. Thus a plantation of 60 trees of Bramley’s Seedling 
apple might he divided up into ten plots each containing six trees. Three 
of tlicse plots might be untreated while each of the other seven would 
receive a dilTerent manurial treatment. Such a trial was repeated using 
several varieties of apples, hut no plot combiming the same variety and 
manurial treatment would occur more than onc'c. 

Pickering’s problem, however, differed from that at Rothamsted, for, 
while Laws and (Jilbert were content with the bulk yields from a .single plot 
comprising a large number of individual plants, knowing that they could go 
on repeating this annually until their results were estabnshed, Pickering 
could not repeat his plantings indefinitely year by year and so was forced^ to 
observe tlie behaviour of each of the inchviduals within, his plot over a period 
of years, in order to asc'crtain whether the average for that plot really 
represented the performance of the trees in it. In addition he found that 
it was useless to rely for his information on the rei'ords of mere ciop, and 
found that such manifestations of vigour as girth of stem, length of ne^w' 
shoots formed, and stoutness of shoots, were all of the first importance in 
interpreting the tree’s performance. This materially added to the labour 
involved. 

The Woburn method was extensively copied, and American literature 
in particular is full of accounts of what ("coper calls the ‘^old familiar plot 
series fertiliser experiments” 

These earlier workers, however, soon found that experiments with fruit 
trees ‘'exhibit errors from sounds which do not generally affect experiments 
in agriculture,” and it soon became apparent that both the material which 
they used and their methods of experimentation would need great improve- 
ment, if such experiments were to be of any practical value. I^us Chandlci% 
one of the foremost of American workers, emphasizes the fact that such 
field experiments “have not yielded as valuiable results as was expected of 
them”. This he attributes to the high variation and notes that experi- 
mental results have been published in which tht yield of the* trt?ated plots 
was nearly twice that of the untreated plots and yet it was not certain that 
the difference was due to the treatment”. 

W^orkers at the Geneva and Pennsylvania Stations also deplort the 
meagreness of the results of a period covering some 30 years of fertiliser 
experiments. 

‘ Why have these early trials failed to yielcf information and what arc 
the causes of these large errors to which they were subject . 

— — ' 

• From Technical Communication No. 2 of the Itnper'al Bureau of Fruit Pfoduefton, 

Miire'h,'4Ml.- ■ - 
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Field experiments are subject to error from two main sources: (1) the 
inherent variation in the material which is being dealt with, and (2) the 
variation which is due to outside factors reacting on the plant after the 
experiment has been planted up. 

(l) THE INHERENT VARIATION IN THE TREES 
THEMSELVES 

The inherent variability in a set of fruit trees is primarily determined by 
the way in which the tree is built up. Three causes are mainly responsible 
for the very variable material with which the earlier workers had to deal. 

(a) The use of seedling varieties, — Since practically ino fruit tree can 
reproduce itself exactly from seed, it stands to reason that varieties so 
raised will always be very variable. With the exception of walnuts and 
certain tropical fruits, the use of trees raised in this way is now becoming 
rarer in horticulture, but where the method is still in use, the variation is 
so great that such material is of little value for any but the crudest experi- 
ments, which are at best a laborious and uncertain undertaking. 

Thus Batchelor and Reed give the results of two years’ crop records on 
a 24-year-old seedling walnut grove comprising 280 trees, which show the 
high coefficients of variability of 48% and 54% for the two consecutive years. 

Similarly Jack notes the high variation in cocoinuts, and Heusser gives 
an account of the efforts to improve rubber plantations raised in this way. 

(b) The use of clonal varieties carelessly raised, — Most of the small 
fruits of this country, such as raspberries and currants, were originally 
raised from a single plant and propagated by vegetative means. 

Two causes have* been responsible for variation in such material: (i) 
the presence of rogues in the nursery beds which were propagated together 
with the original clone; (ii) the taking of cuttings, etc., from diseased 
plants. 

Hatton, and Grubb and Peren give accounts of the classification work 
necessary before trials could be commenced with black currants, and rasp- 
berries, which were badly mixed owing to the first cause; while the propa- 
gation of black currants from bushes affected with the disease known as 
'‘reversion” may be cited ais an example of the havoc in such plantations 
due to the second. 

(c) The use of clonal varieties huddexi or grafted on to seedling root- 
stock. — The building up of a tree from two individuals, the rootstock and 
the scion, is a very ancient practice and is the most usual method of 
propagating deciduous fruit trees, citrus, mangoes and more recently certain 
other tropical fruit trees. An exhaustive account of the method has been 
recently given by Hatton. 

But while there is little evidence of inherent variation due to bud 
mutations, etc., in the scions, which are the vegetative progeny of clonal 
varieties ^ith. the exception of certain classes of citrus fruit, the seedling 
rootstock has been justly blamed as one of the chief causes of the enormous 
variation with which the workers 6f a generation ago had to contend. 

Numerous examples of such variatiosn can be found in horticultural 
literature, though it is difficult to find many cases in which a direct com- 
parison between trees on seedling and standardised rootstocks is possible. 

At East Mailing few, such comparisons are possible; for example on 
one plot devoted to an apple pruning trial 5 varieties are grown on both 
seedling crab and commercial paradise rootstocks, and in every case the 
tre^s on^ crab are more variable ; indeed, it is possible to find amongst eight 
trees in one row of Early Victoria on crab two trees, one Of which has in 14 



387 


years produced 10 times the crop of the other. The difficulty of trying to 
show a 50% increase due to manurial, or other treatment on such material 
is obvious. A plantation of young half«standard Lord Derby apples may 
also be cited. Here 10 trees on Siberian Crab seedlings had a coefficient of 
variability of 22% for cross section of stem, while two exactly comparable 
sets of 12 trees on clone rootstocks had coefficients of variability of only 7% 
and 6*6%, for the same character. 

Most of the evidence on variability to be found refers to the cropping 
of mature trees in one or more years and is thus difficult of comparison, 
but in nearly all cases given the coefficients are between 30% and 40% 
of the mean and in some cases over 50%. Space does not permit of a 
detailed presentation of the experiences of other workers ; but such pomo- 
logists as Sax and Gowen, Hendrick and Anthony, Dorsey and Kjnowlton, 
and Anthony and Waring all agree that the seedling rootstock is the cause 
of mut'h of the variation in their apple orchards, while Batchelor and Reed 
were reduced to the “not entirely satisfactory” expedient of discarding 
abnormal trees and substituting the mean of the eight surrounding trees and 
were even then only able to reduce the coefficient of variability of the yield 
of 224 Jonathan apple trees to 41*2%,. 

The same state of affairs has existed in the pear, plum and cherry 
orchards of this country, compli(^ated by the fact that some seedlings display 
incompatibility with certain varieties, and Webber notes the probability of 
seedling rootstocks being responsible for the high variation in citrus groves. 

Further support for the contention that the seedling rootstock really is 
responsible for much of this variatiork will be found in a sticceeding section 
of this paper, when the behaviour of trees on standardized stCK'ks wall be 
discussed. 

( 2 ) the variation due to outside causes 

(a) Positional variation . — Second only to rootstock influence, differ- 
ences in position on the large areas of ground covered by horticultural 
experiments have been the most widely blamed source of error. Such 
influences as difl'ercnces in soil fertility, wind, and sometimes disease show 
themselves in this way. 

One example may be quoted of the effect of soil difference on 
apple trees on a known clonal rootstock at Hast Mailing. Here eight trees 
of Lane’s Prince Albert on Jaune de Metz in one part of the held gave an 
average of 63 lb. of fruit per tree, while another eight trees, identical except 
in position on the ground/ averaged 90 lb. per tree, a difference which is 
statistically significant. That this difference is really due to variation in 
soil fertility and not to any other cause is in this case very clear owing to 
the unmistakably characteristi(' growth and cropping of trees on this root- 
stock. * 

(b) Other outside injlueucc ^. — Once planted many factors may influence 
the behaviour of trees, some of which are dnavoidable, wdiile others may b(* 
avoided by constant observation and the greatest care in th/? management 
of the plantation. 

Such neccessary operations as pruning, thinning, and spraying probably 
tend to make the trees more even, though they njay lessen the diffVences 
between treatments, since it is seldom possible to treat each differently 
treated tree on its merits and a standard method is usually adopted for ali 
of ;.he same variety. „ 

The occurrence of disease or other damage may as a rule be prevented 
by careful managemeait, but it is bound to occur sometimes and it is of the 
first importance that such happenings should be carefully noted; sjnee ^hey 
may be the primary cause of that bane of pomologists, the tendency of apple 
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trees to bear heavy crops in one year and little or nothing the next. This 
may not seem to affect the. variation very greatly at first sight, but unfortu- 
nately apparently identical trees are apt to start the habit in different years. 
Thus, while the variation over a period may be unaffected, that in individual 
years is greatly increased. Whereas in a year of generally heavy fruit bud 
formation the variation in cropping is low, the presence of one or two trees 
which are but of step with the others makes that in the “off** year very 
high indeed. r 

IMPROVEMENTS IN MATERIAL 

It is quite clear that drastic measures were needed if horticultural field 
experiments were to be of any practical utility. The first improvement which 
has been effected has been in material. The classification work which was 
carried out on thei small fruits of this country has already been referred to. 

With regard to the tree fruits, some workers have endeavoured to 
remove the potential source of variation in the seedling rootstock altogether 
by propagating the trees by vegetative means on their own roots. The 
methods in use have been described recently by Hatton. While in common 
use for certain plums in this country, the raising of commercial apples in 
this way is at present of doubtful practicability; if it is indeed desirable. 

The standardization of the rootstocks seemed therefore the most 
practical way in which to obtain a greater uniformity, and in the paper 
quoted above, Hatton has given an exhaustive account of the way in which 
this has been done. One or two examples have already been given, which 
show that trees on vegetatively raised stocks are more uniform than those 
on seedlings. 

Although few direct comparisons are possible the experience at East 
Mailing with standardized stocks leads to the belief that this means the 
variation has been greatly reduced ; thus in the first year of full cropping 
four sets of trees of Lane’s Prince Albert at 10 years of age, on widely 
different rootstocks, had coefficients of variability of 23%, 26%, 16% and 
29%. These all compare very favourably wnth Batchelor and Reed’s 41% 
for the cropping of Jonathan apples on unknown rootstocks at the same 
age. 

These same four sets of trees serve to drive home the case in favour of 
the abolition of the seedling rootstock, since each of the rootstocks here 
in use is a clone derived from a seedling in original collection made at East 
Mailing, and while in eleven years trees on one of them have averaged over 
a thousand metres of wood, those on another hav^ only averaged 170 metres. 

The cropping history has been equally different, for in the first 5 years 
those trees on the vigorous rootstock had borne only half a pound of fruit 
per tree, while those on the dwarfing stock had already averaged 18 lb. 

That these differences are not merely qurmtitative has been emphasised 
by Hatton, each stock communicating a set of characteristics, such as habit 
of growth, anchorage, or resistance to disease, which are indelibly stamped 
on every tree built up by this particular combination of stock and scion. 

If further evidence need be given, the reader may be referred to the 
results of a manorial trial of apples recently published, wherein with units 
of 8 Or 16 trees it has been possible to prove not only that in 10 years a 
balanced manorial treatment has proved superior to starvation, but also 
such finer results as the different response to manuring of trees on one 
rootstock compared with those on another. This goes far to explain ,the 
contradictory results obtained in fertifiser trials where the rootstock was 
unknown. 
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DEPARTM ENTA L NOTES 

PROGRESS REPORT OF THE EXPERIMENT 
STATION, PERADENIYA 


FOR THE MONTHS OF JULY AND AUGUST, 1931 


TEA 

T owards the end of July plots 141, 142, 143, 145, 146, 147 and 
148 of the old tea, which are without high or medium shade, 
were all holed at 60 feet intervals and planted with self-sown 
seedlings of Albizzia moluccana. All the plants are doing well 
as a result of the recent rainy weather. This is in accordance 
with the decision reported in (he September-October, 1930, report. Indigo- 
fern endccaphylla vacancies in the half-acre tea field were all supplied early 
in .August. As the I'ommencement of the pruning experiment previously 
reported to be carried out in collaboration with the Tea Research Institute 
has been postponed till next April details of this experiment have not 
yet been arranged. 

Arrangements have been made for the first sixteen dadap trees in the 
lowest section of tea plot No. 163 to be reserved for the use of the Agri- 
cultural Chemist for his experiments in connection with the changes in 
C('mposition with varied times of pruning. The previous trees utilised for 
this experiment died out ; they were not actually in an area under tea and 
it is hoped, therefore, that the figures from plot 163, which is not under any 
tea experiment, may prove more useful. 

RUBBER 


Height of Tapping Cut in Budded Rubber Experiment 

Details of this experiment are to be found in the last progress report 
for last year where details of the yields for the six months from May 1st 
to October 31st were given. Complete records for the fourteen months 
up to the end of June, 1931,' are now available; these are as follows: 


Group. 


White 

Maroon 

Green 


Average dry rubber 
per tree May 1st 
Height of tapping cut. 1939 to June 30th, 


feet. 

1931. 

* 

grammes, 

5 

959.18, 

3 

1366 03 

1 

1706 04 


These figures would appear to indicate that, a^ found to be the case 
in seedling rubber, the nearer the tapping cut approaches the base of the 
tree the higher the yield. This indication, however, should be regarded 
with*caution till the results of at least a second* ypar of tapping are avail- 
able. There are indications of a change in that July figures for the 
quantity of latex figures, for dry rubber not yet being available,, indicate 
a considerable increase in latex from the maroon group and a slight ibcrejfsc 
from the green group. 
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The average total yield of latex for the maroon group for the 14 
months’ period is 7,938*57 c.c. ; while the July yield is 22,640*00 c.c. For 
the green group these figures are 10,775*00 c.c. and 17,640 *00 c.c. respec- 
tively. The results of the next few months* figures for dry rubber may be 
of considerable interest in this respect. 

With regard to the while group it should be noted that this group only 
comprises 29 trees now, instead of 30 as in the case of the other two groups, 
lor, one (forked) tree had *to be uprooted in January as a result of the 
splitting of its two main stems just above the tapping cut. 

CACAO 

' The cacao pruning has made very good progress and it is expected to 
complete all the cacao pruning programme, outlined in the January-February 
report, by th'e end of August. The recent weather has been very favour- 
able for th'e growth of the heavily pollarded Centre Block and though this 
treatment looked particularly drastic when completed most of the trees 
ere recovering well. 'Fhe selection of suckers to provide the new bearing 
framework of these trees will require early and careful attention. The 
suckering of all cacao in the Cattle Shed, Hillside, and Muniandy Hlocrks 
was completed during July. In July and in the early pari of August the re- 
supplying of pepper cuttings to all suitable Dadap (Erythrina lithosperuia) 
trees which had no pepper vines already established was completed 
throughout the cacao area. 

FODDER PLANTS 

With the exception of a small area reserved for a tea nursery, the 
remainder of the Panchikawatte paddy fields have been ploughed up, disc- 
harrowed, weeded, and planted up wdth Guinea grass. 'Phis will come into 
the cropping area b)^ the end of the year and will provide a useful additional 
area for the supply of rooted cuttings ; it w ill thus form an additional 
revenue producing area on which maintenance costs w’ill be negligible. 

OIL YIELDING PLANTS 

The whole of the Terrraced Valley has now been planted up and all 
vacancies of both Taraktof^enos kurzii and Alenntes movtana supplied. 
This area comprises three blocks:^ Blocks A and C respectively contain 143 
and 121 plants of Taraktogenos kurzii, of these 21 of the oldest and belter- 
grown plants now 4 years and 4 months old have attained an average height 
of 8 ft, 4 in. and have an average spread of 6 ft. 7 in. Specimens of a spiny 
caterpillar feeding on the leaves of Taraktogenos kurzii were submitted to 
the Entomologist. These were reported to be the larvae of a butterfly Cirro- 
chfoa thais4anka^ which is known to feed on Hydnocarpus species but has 
not been recorded previously on Taraktogenos, Block B contains 144 
plants of Aleurite^^ montana, of these 23 plants of the original planting, 
which are now 13^ months old, have an average height of 2 ft. 3 in. (with 
a maximum of 4 ft.) and an average spread of 3 ft. 1 in. 

A few diseased pods of Aleurites montana^ from the only fruiting tree 
wn the Experiment Station, were examined by the Mycologist. The only 
organism isolated was a specie.s of Diplodia, but this is not regarded as 
the cause of the disease and observations are being maintained to see if 
anytmore pods become diseased and ascertain the causal organism. 

There have been many enquiries and a considerable demand for Croton 
oil seed during the last few months. The demand has been considerably 
in excess of the supply there is only a small area under Croton tigliuni 
in the Economic Collection and, possibly as a result of the recent tvet 
weather, much of the seed has been empty. A leaf and seed spotting 
fuiigusi has been identified by the Mycologist as Cercospora Tiglii ; this is 
the first time it has been recorded in Ceylon. 
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GREEN MANURE PLANTS, SHADE TREES, AND COVER 

CROPS 

'Fhe green manure and show plots have been well maintained and ('ut 
down and re-sown where necessary. Young plants of Derris microphyllu, 
Derris robusta, Calpumia aiirea^ and Machaerium tipa have been established 
•n the show plots. The seed of the first named was obtained from Java 
and that of the two latter which are described as shade trees for tea, 
were from Kenya and supplied through th’e kindness of Mr. John Horsfall. 

FRUIT PLANTS 

Considerable attention has been devoted to the various Citrus spp. 
during the last two months. In the Economic Collection, all lime plants 
in plot E 151 have been rooted out and burnt and the plot ploughed and 
sown with a green manure crop. There were nine vacancies in this plot 
previously, one plant was dead and most of the plants were suffering from 
one disease or another and their growth was extremely poor. It is pro- 
posed to improve the drainage of this and the other citrus plots, re-hole 
and re-plant, when supplies are available, with good budded varieties of 
limes using pummelo as a stock. Plots 152, 153, 154, and 156 containing 
rough-skinned lemon, sweet orange, pummelo and Seville orange have all 
been heavily pruned and all dead and diseased wood removed. Many of 
these plants were in a poor condition and some are not true to type ; it 
is proposed to replace the worst of these gradually as plants become avail- 
able with strong, budded, good bearing citrus varieties which have been 
definitely selected as being true to type. The existing plants in these 
plots are now- receiving a regular weekly spraying with “sulfinette” to 
reduce and control the citrus c'anker and citrus mildej\ by which many of 
them are affected. 

In the fruit plots all citrus plants which are not too large receive a 
regular weekly spraying wdth ^‘suHinetie” for the control of citrus c'anker. 

This disease considerably blemishes the fruits of the different ‘varie- 
ties of young budded grape-fruit especial ly during the present wet weather. 
The older plants in bearing have all been carefully pruned and mulched 
and their condition has been improved considerably. 1\venty-tw’o budded 
grape-fruit plants, of named varieties, have m'ently been revived from 
South Africa ; these are strong and very healthy looking plants, the\ 
have all been planted and appear to be well established. Several old 
citrus plants, wdiich have not borne fruit for several years, of unknown 
origin and variety, have been rooted out and only plants of which definite 
records are available are being kept for the present. As further informa- 
tion regarding the growth', good bearing capacity, and flavour of the 
fruits becomes available only selected ones, or those required for stocks 
for budding purposes, wall be retained. 

THE IRIYAGAMA rfiVISION 

Attention is directed to an error in a rlcne number ffivon in the 
Movember-December 1930, and January-February 1931 reports which 
requires correction. The clone given as “Hilicroft 34” has now been 
a-scertained to be ‘‘Hilicroft 44” and the nccessty-y amendments should 
be noted. 

During ^uly-August one hundred plants from each of the following 
clones were budded for planting in area 4 dusin^ the coming north-east 
season: Heneratgoda 2 and 21, Dalkeith 3513, lalagalla 2, Govinna 771, 
Talgaswella A, Frocester 56, Madola 22 and 110, and Nakiadeniya 2, 3, 
and 8. For area 8 Heneratgoda 2, AVROS 71, BR 1, and 2 were budded; 
up to date there have not been many failures. The terracing in area 8 
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has been completed satisfactorily and single cuttings of Gliricidia tmctt- 
lata have been planted opposite the holes on the lower side of the terraces 
lo serve as wind-breaks, as in the other areas. All the failures in the 
scion on budded stock and scion on seedling stock experiments have been 
rebudded on the opposite side of the stocks. The Gliricidias on the edge 
of the terraces opposite the rubber stumps in this same area have been 
lopped as the shade was becoming too dense. Vacancies in area 1, 2, 
3, and 7 are being regularly supplied as budded stocks in the nursery 
commence , to sprout and become available. 

GENERAL 

The general work on the station has been as progressive as the 

availability of funds and labour would allow. The annual clearing of 
drains has been started and is progressing satisfactorily and considerable 
attention has been given to the uprooting of couch and illuk. 

Attention is being given wherever possible to the prevention of soil 
erosion and a trial has been started with the planting of Indigofera ende- 
caphylla and Desmodium triflorum in some of the drains which should 
prove a sort of filter and prevent the removal of fine silt after light 

rains. With some of the very heavy downpours that have been experi- 
enced, however, during the last two months the best of ground covers 
appear to be of little avail unless supplemented by high and medium shade 
which unfortunately is not possible in the case of all crops. The July 
rainfall, though nearly four times that of the same period last year, has 
not been higher than usual. 

"J1ie highest 24-hour rainfall up to date of this year was recordt*d on 
August 2nd with a registration of 4 45 inches. The river (Mahaweli 
Ganga) has flooded twice during this period and small areas of the station 
v/ere completely submerged. 

The weather has been damp throughout on the whole and a little 

sickness and malaria has prevailed among the labour force, but this 

appears to be now on the wane. The nucleus of a small herd of local 
black cattle for selection purposes had been started when an unfortunate 
epidemic of foot-and-mouth diseasp broke out among the Kangayam herd. 
Only a few animals have., not contracted the disease in at least a mild 
form despite rigorous isolation and treatment and the immediate isola- 
tion of any suspected cases. There have been no losses, however, and 
the majority of the affected animals are definitely improving. Aifected 
and non-affected animals have been attendee! by separate cowmen and 
every possible precaution has been adopted to prevent the spread of the 
disease. Co-operation has been maintained with the Acting Systematic 

Botanist and arrapgements have been made to provide the additional land 
he requires • for experimental purposes at an early date. Demands for 
seed and plants have been fairly regular and enquiries have been mainly 
m connection with. Tung and (!^roton oils. The demand for information on 
each of these crops is definitely apparent at present ; but this may be only 
a temporary and depressional interest due to the fall in value of other 
crops. Data is being collected, ‘but in Ceylon information is scarce and 
as indicated in the previous report reliable information from growers of 
Cfoton tiglium^ Aleurites^ moniana^ and also Aleurites Fordii as well as 
from dealers in Croton and Tung oil seed w'ould be welcome. 

W. C. LESTER SMITH; 

Acting Manager, 
Experiment Station, . 
Peradeniya. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 3l8t AUGUST, 1931 




No. of 
Cases up 



{/) 

Bal- 

ance 


Province. &c. 

Disease 

to Date 
since 

Fresh 

Cases 

Reco- 

veries 

W 

No. 

Shot 



Jan. Ist 



Q 

III 



1931 







Rinderpest 



~86“ 

296 


16 


Foot-and-mouth disease 

1205 

97 

1143 

18 

42 

2 

Western 

Anthrax 

Rabies (Dogs) 

2* 

... 


... 


2 


Piroplasmosis 


... 

• •• 






Rinderpest 

Foot-and-mouth disease 

225 

... 

' 

216 

9 

... 

... 

Colombo 

Anthrax (Sheep & Goats) 

15 t 

1 


15 



Municipality 

Rabies (Dogs) 
Haemorrhagic 

4 

... 

... 



4 


Septicaemia 

... 






‘ 

Black Quarter 

Bovine Tuberculosis 

... 



... 

... 


Cattle Quarantine 

Rinderpest 

Foot-and-mouth disease 

28 


27 

1 



Station 

Anthrax (Sheep & Goats) 

133 

27 

133 


... 


Rinderpest 

1152J 


... 




Central 

Foot-and-mouth disease 

427 

702 

3 

447 


Anthrax 

10 


10 



Rabies (Dogs) 

8 



7 


1 


Rinderpest 

1348 






Southern 

Foot-and-mouth disease 
Anthrax 

t 

1343 

5 

• •s 

... 

... 


Rabies (Dogs) 





... 



Rinderpest 

Foot-and-mouth disease 

1 






Northern 

Anthrax 

SKREE 







Black Quarter 

Rabies ( Dogs) 

) 







Rinderpest 


... 

... 

... 

••• 


Eastern 

Foot-and-mouth disease 



... 

... 


... 

Anthrax 

... ^ 



... 




Surra 

5 



5 

... 



Rinderpest 

10,968 

495 

T03~ 

9699 


166 


Foot-and-mouth disease 

504 

1 165 

416 

! 3 

82 

3 

North-Western 

Anthrax . 



••• 



... 


Rabies (Dogs) 

3 

... 

... 


... 

3 


Rinderpest 

5346~ 

952 

1094 

3998 

KfiM 

114 

North-Central 

Foot-and-mouth disease 
Anthrax 

•— 




... 

... 


Rinderpest 


... 



... 

... 

Uva 

Foot-and-mouth disease 
Anthrax 

• 5 


1 *5 


... 

... 


Rabies (Dogs) 

"* • 



•... * 

... 

... 


Rinderpest 

••• 

293 



... 

... 


FoOt-and-mouth disease • 

539 

322 

4 

213 

••• 


Anthrax 


... 



... 

... 

Sabaragamuwa 

Haemorrhagic 

Septicaemia 

31 

• 

• •• 1 

31 




Piroplasmosis 

2 

... 

2 


• •• 

... 


Rabies (Dogs) 

6 

• 

2 

... 

... 

... 

6 


• I case in a cow. t 2 cases amongst cattle. t 2 cases amongst pigs. 


G. V. S, Office, CRAWFORD^ * 

Colombo, lOth September, 1931. Actg. Government Veterinary Surgeon. 













MBTBOROLOOICAL REPORT 

AUGUST, i981 



1 Temperature 

Humidity 

*S 

j Kain/all , 

atatimi 

s 

Dlf- 

fetvncc 

from 

Average 

s 

Dif- 

ference 

Iroiti 

Average 

1 

Night (from 
Mintmimi} 

II 

Amount 

'St 

III 

5 < 


• 

a 

o 

e 

% 

% 


Inchea 


liiclits 

Colombo 

843 

-OT 

76*2 

-03 

81 

88 

8 2 

9*11 

25 

+ 6*22 

Puttalam 

86 0 

+ 05 

78*7 

+ 1*9 

75 

82 

68 

007 

4 

- 0*62 

Mannar 

873 

-0*4 

79 2 

+ 10 

74 

82 

56 

0 

0 

- 0*62 

Jaffna 

855 

+ 0*4 

ESQ 

+ 13 

79 

82 

S'8 

078 

3 

- 0*68 

Trincomalee * 

926 

+ 17 

77-8 

+ 11 

59 

80 

65 

002 

1 

- 4*08 

Batticaloa 

934 

+ 31 

774 

+ 19 

61 

78 

71 

2*86 

6 

+ 0*66 

Hambantota - 

869 

+ 0*6 

755 

+ 0*5 

74 

88 

57 

4*44 

16 

+• 3*24 

Galle 

824 

0 

755 

-12 

86 

91 

7 4 

11 *57 

25 

+ 614 

Ratnapura 

A’pura 

851 

-OT 

74T 

-0*3 

80 

93 

80 

25*67 

30 

+ 13*81 

917 

-0 3 

768 

+ 1 4 

61 

86 

81 

0*10 

2 

- r58 

Kurunegala - 

85*2 

- 1’6 

748 

+ 0*2 

78 

90 

94 

11*06 

24 

+ 7 67 

Kandy 

80’2 

~0*8 

707 

+ 0*8 

84 

90 

90 


28 

+ 11'43 

Badulla 

86*0 

-OT 

664 

+ 3*0 

62 

92 

62 


9 

- Ill 

Oiyataiawa - 

78 0 

-0*3 

64*6 

+ 3*4 

62 

76 

6*4 

1*4^ 

7 

- 174 

Hakgala 

N'Eliya 

66 7 

- 27 

57'8 

+ 2T 

80 

89 

5*6 

13 18 

28 

+ 8 52 

63 4 

- 1*9 

55*6 1 

+ 2*6 

93 

97 

9 7 

19'89 

31 

+ 1 1*98 


The rainfall of August was above average over the whole of the south- 
west quarter of the Island. It was particularly heavy in the Ambegamuwa 
and adjacent districts, but all the western face of the main hills had at least 
ten inches above average, as had the northern half of Sabaragamuw'a. 
About a quarter of all <fhe stations in the Island beat their previous record 
for the month of August, which means that in the south-western area the 
great majority did so. 

In the south of the N.W.P., the W.P. and the western half of the S.P. 
excesses* of from 5 to 10 inches were the general rule^ though even here 
there w^ere cases of greater excess. The area in which the average was 
passed extended northward to a line from just south of Puttalam to 
Dambulla, included practically all the C.P. , and in the south extended 
eastward to Hambantota. 

Deficits were as consistently the rule in the N.P., N.C.P. , and the 
extreme north of the N.W.P. in which areas about half the stations recorded 
no rain. Small deficits were also the general rule in Uva, and the eastern 
extremity of the S.P. They were in the majority,* but by no means universal 
in the E.P. 


Watawala with a total of 61*55 had not only more than double its 
average for August, but had 15 inches to spare above the highest total 
recorded in that mpdth in any previous year. Other stations with over 50 
inches were Blackwater, Theydon Bois, Kitulgala and Kenilworth. 

The rain was essentially of ihonsoonal type and continuous throughout 
the month, many stations reporting some rain on each of the 31 days, while 
the wind was above average strength at nearly all stations and fairly 
consistent in direction. Freedom from the exceptionally heavy falls in a 
single day, that are experienced during depressional rain, was exemplified 
by the' fact that, despite '’the large totals for the month, the height of the 
Kelani did not exceed 5 feet at Colombo, and only one instance of as much 
as 6 inches of rain in one day was reported, (at Carney on the 2nd), and 
only ten cases of falls of ovei! 5 inches in a day. A hailstorm at Deanstone 
on the 19^th was however noteworthy. 

The degree of cloudiness was in general above its average, and as a 
result night temperatures tended to be high. The duration of sunshine was 
in general deficient — at some Up-country stations to a very marked extent. 

A. J. BAMFORD, 
Sttfierintendent, ObserpRtory. 
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EDITORIAL 


THE ECONOMIC SITUATION 


A t this time of economic strain there are many in Ceylon 
wondering what they can best do in the situation that 
surrounds them. 

Many witihout doubt will be forced. to turn their 
attention more intensively to the land. Abandoned and new 
acres must come under food crops for the s.imple reason tihat 
unless they actually produce food with their own hands many 
may not be able otherwise to obtain it. If this return to the 
land can in any way be directed into and fixed along the path 
of sound economy all to the good. There must be a realisa- 
tion by all that the days of higih profits have gone, perhaps not 
to return. The immediate producer of miost commodities already 
realises it; merchant houses must go in for small profits and 
quick returns. The full import of this latter would be an 
increasing mafrket in commodities now almost neglected, an 
expansion of peasant agriculture and increasing turnover in new 
produce and money, and the raising of the peasantry from a 
system of commensalism to one of independence. It may not 
offer a short cut to wealth but it is the only way to a sound deve- 
lopment and return of lasting prosperity to this Islajid. To 
those wit)h worldly shrewdness and the ability for hard work 
there are possibilities in the merchandise^ of so many o£ our 
crops even to those who do not actually produce them. Organi- 
sation should reap its reward in the placing of fruit and vege- 
tables for sale in our larger towns. Milk and dairy produce 
await better development and marketing. Tobacco grows 
well in many parts bf our Island and the overcoming of m5ny 
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of the present marketing difficulties itself should offer success 
to those with the courage and enthusiasm to tackle it. The 
Madras Presidency, perhaps on the whole no better suited tihan 
parts of Ceylon for tihis crop, has a large industry concerned 
with its production and merchandise. Last year the Presidency 
exported sixteen million' pounds of raw tobacco valued at fifty- 
nine lakhs of rupees. This industry in Madras is greater than 
that of our arecanuts, cacao, cinnamon or plumbago, and one 
in whidh there still is some measure of virility. Gingelly which 
last season, perhaps for tihe first time, was exported from this 
Island, and this by shrewd Indian traders who made handsome 
profits on their transactions, offers opportunities to the merchant 
bold enough to venture. Further selling facilities would pro- 
bably open up an expanding trade in it to the mutual advantage 
of producer and industrialist. Ceylon, today, seemingly enjoys 
the unique reputation of being the only country in the world 
with practically no exports of her peasants’ crops and which 
imports largely the simple necessities of life. Ceylon offers 
opportunity to those endowed with the spirit of business 
adventure if they dare share fully this opportunity with the 
smaller producer. 
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SECTION II— (CONTINUED) 


THE GREEN MANURING OF TEA, COFFEE, 
AND CACAO— (concluded) 

T. H. HOLLAND. DIP. AGRIC. (WYE), 

MANAGER, EXPERIMENT STATION, PERADENIYA. 

COFFEE 

T he cultivation of coffee in Ceylon is mostly confined 
to the growing of the Robusta types by small 
holders, although these types are found on a larger 
scale on a few estates. 

Very little information is available on the green manuring 
of this crop in Ceylon. The subject may conveniently be dealt 
with, as before, under the headings trees, bu.sh plants, and 
ground covers. 

TREES 

The advantages of planting trees in coffee are similar to 
tihose obtaining in tea. Each of the.se will now be discussed 
in detail. 

SHADE 

The provision of .shade for coffee is considered higlhly 
desirable if not es.sential in almost all countries. 

Ukers writing of Arabian coffee says: “It requires shade 
when it grows in hot low-lying districts; but when it grows on 
elevated land it thrive.s without .such protection”. 

Anstead affirms the necessity of growing coffee under 
shade in south India, and adds that a tree should be chosen 
wthich will not lose its leaves during the hot weather. He 
mentions also the necessity of careful lopping in order that the 
shade may not become too dense. 

A c‘orre.spondent to an Indian journal states that the sole 
disadvantage in shading coffee is the reduction in yield and that 
coffee grown without shade will bear larger crops but live* for a 
shorter time than shaded coffee. 

. There appears to be a much stronger case for the necessity 
of actual shade in coffee than in tea. 

The first necessity is the provision of temporary, shade^ for 
the young coffee plants. If artificial means are not used such 
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shade is most easily provided by the planting of quick -growing 
leguminous plants of the bush type round the young coffee 
plants. 

At the Experiment Station, Peradeniya, almost all the 
coffee is grown under shade. An exception is a ring of widely- 
spaced bushes surrounding the green manure show plots. This 
coffee is a hybrid of unknown composition, though it is inferred 
from records (and the characteristics of the bushes bear this out) 
that it is a hybrid of canephora. These bushes are 27 years old; 
they are of considerable size, but look thin, straggly, and 
unhealthy, and show much more leaf disease than shaded coffee. 
Nevertheless, they have consistently borne larger crops than any 
other of the robusta types on the Station. The wide spacing has 
doubtless contributed to the yield and renders the evidence 
less reliable, but the genera! result is in accordance with the 
opinion of writers in other countries. 

If the necessity for actual shade in coffee is admitted it 
follows that the choice of a tree and the control of such trees 
when planted will depend more upon the necessity of providing 
the right degree of shade than upon such consideration as the 
provision of a heavy quantity of loppings, etc. Anstead 
postulates that a shade tree for coffee must not grow too big 
but should have a wide spread of branches so as to shade a large 
area and should retain its foliage during the hot weather. He 
adds that it should not be subject to pests and diseases which 
are liable to attack coffee. In the author’s opinion Grevillea 
rohusta is one of the best all-round shade trees for coffee in 
south India. He draws attention to tihe necessity for careful 
regulation of shade, since tbo dense a shade invariably reduces 
crop. 

Haller recommends that shade trees for coffee should 
be planted in avenues 10 to 15 feet apa^t and say 20 to 25 feet 
between the avenues, and that these avenues should run from 
east to west to ensure a lateral shadow being cast on the coffee 
from south to n6rth. When the trees get bigger every alternate 
tree may be removed. From the fact that some of the finest 
coffee estates in India are found in Coorg and a mixture of 
shade trees is usually found there the author draws the conclu- 
sion that a variety of trees is preferable to the use of a single 
kind,. 

PROTECTION FROM WIND, 

Strong wind affects coffee adversely, as it does most planta- 
tion crops. Owing to the admitted necessity for shade this 
factor must assume predominance in . considering the arrange- 
ment and spacing of ^ade trees Shade trees, however planted, 
will help to break the force of the wind but the arrangement of 
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avenues suggested by Haller and others will probably be more 
effective than even spacing. Special windbelts may be planted 
as is sometimes done in tea. 

ROOT ACTION 

Anstead points out that a surface rooting tree is undesir- 
able since it will compete with the root system of tihe coffee. 
The beneficial effect of a deep-rooted tree in opening the soil 
and improving drainage will apply as much to coffee as to tea. 

NITROGEN ASSIMILATION 

All that has been said in this connection with regard to 
tea will apply in the case of coffee. Possibly in the case of tea 
nitrogen is of more importance but it is an essential food element 
to all crops, and, provided a leguminous tree which will give 
the right kind and quality of shade can be found, such a tree 
should be chosen in preference to one of another order. 

CHECK lO SOIL EROSION 

This que.stion is important with all tropical crops. Although 
trees will never be planted in coffee with the principal object 
of checking soil erosion they will nevertheless have some bene- 
ficial effect. 

Anstead '■*’ points out that since coffee is a surface feeder 
the question of preventing the denudation of surface soil is even 
more important than with deeper-rooted crops. 

A MULCH OF LflA VES 

The formation and maintenance of a mulch of leaves on 
the surface of the .soil is generally considered to be of special 
importance in coffee cultivation. Anstead says that the merits 
of a shade tree .should be largely judged by the mulch it pro- 
duces and points out that a mulch helps to^ preserve the soil 
in that loose and open condition so necessary to the growth 
of crops. He gives an instance frbm a Mysore estate where it 
was found that the actual weight of .leaves depesit^d by the 
coffee itself and the shade trees- was over four tons per acre. • 
Analysis showed that this quantity of mylch contained 109 lb. 
of nitrogen, 36 lb. of phosphoric acid, and 118 lb. of potash. 
All this material was placed where the feeding roots of coffee 
could most easily get at it. He considters that a mulch saves 
the necessity of digging the soil and keeps it in a better • 
medhanical condition than the usual amount of hoeing vfroulfl do. 
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In this connection the figures of a small one-plot experi- 
ment with robusta coffee at Peradeniya may be quoted: 


Pounds fresh berries per bush 


Year 

Cattle 

manure 

Heavy mulch of 

* dadap leaves from 

* outside as well 

Plain 

forking 

♦ forked in 
annually 

' as leaf-fail from 
shade trees. No 
cultivation 

once 

annually 

1921-22 

1-78 

1-94 

110 

1922-23 

No yield 

Bushes collar 

pruned 

1923-24 

•16 

•13 

•17 

1924-25 

1-52 

1-86 

2-23 

1925-26 

2-66 

3-08 

3-85 

1926-27 

9-25 

7-51 

7-88 

1927-28 

4-93 

4-72 

6-22 

1928-29 

5-33 

7-32 

6-27 

Total 

25-63 

26^6 

27-72 


The results of this small experiment however do not appear 
to uphold the superiority of mulching over cultivation. 

THE CONTROL OF PESTS AND DISEASES 

One of the greatest drawbacks to the cultivation of coffee 
without shade was found in south India to the rapid increase 
of the coffee borer. It was found that trees which are deciduous 
during the dry weather were no protection against the borer 
as it is during this period that the eggs are hatched. As far 
as is known the borer is not very prevalent in coffee in Ceylon 
but it exists, and the protection against it apparently afforded by 
shade trees forms an additional argument in their favour. 

OTHER ADVANTAGES 

Other advantages of planting trees in coffee are the check 
to weed growth, the retention of a certain amount of plant fo'od 
in young clearings, and the maintenance or increase of the 
humus content In the soil. The latter question is always 
important in tihe tropics, but, if the widely held opinion that the 
maintenance of a, mulch upon the surface is preferable to culti- 
vation is.cotrect, tihe digging or forking in of loppings is auto- 
matically prohibited. It cannot be regarded as certain that this 
always is the correct policy for Ceylon, but there is unfortunately 
little proof one way or the other. 

THE CHOICE OF A TREE 

* « 

Some of the points to be considered in choosing a shade 
tree for cpffee have already been touched upon. They may be 
summarised as follows: 
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1. The tree should not grow too big but should have a 
large spread so that a small number of trees per acre 
will suffice. 

2. It should be deep rooted so as not to compete with 
the surface rooting coffee. 

3. It sihould not be liable to pests and diseases which may 
attack coffee. 

4. It should afford a light shade so that constant lopping, 
accompanied by the sudden removal of all or part of 
the shade, is not necessary. 

Of trees grown among coffee at Peradeniya, heucaena glauca 
is considered most suitable; its spread is not very large but it 
has all the other qualities described as desirable. Gliricidia and 
(ladaps have both been grown, but if left unlopped for long their 
shade becomes too dense and its sudden removal is likely to be 
attended with adverse results. Leucaena glauca does not do 
well above about 3,500 feet so that at higher elevations another 
tree must be souglht. Some of the species of Albizzia might be 
employed, but, though the type of shade they afford is generally 
unsuitable, the large size to which they attain is a drawback. 
Albizzia stipulata miglht possibly be the best as it does not grow 
so large. Derris microphylla is highly spokerr of as a shade tree 
for coffee in Java and is well worthy of trial in the mid and low- 
country. 

Anstead considers that in south India Grevillea robusta 
is probably the best all-round tree for coffee and there is a good 
deal to be said in its favour for Ceyon. Various species of Ficus 
were formerly largely used in south In^lia but apparently their 
popularity is declining and a leguminous pLant is now generally 
preferred. The surface rooting [iropensity of Ficus trees is pro- 
bably their greatest drawback. Where coffee is being planted 
on jungle land there is something to be said in favour of leaving 
a proportion of the forest as shade. If this is done the ground 
is never fully exposed to the sun and loss bf organic matter is 
thus avoided. The forest trees can eventually be gradually 
eliminated when selected sihade trees have been established, 
though the process is bound to be accompanied by. damage to 
the coffee. 

NOTES ON INDIVfDU/»4. TREES 

Information as to the u.se of shade tre^s in coffee in C*eylon 
is very meagre and the following notes are in consequence very 
bripf. 

Albizzia fastigiata. — No record of the use of this tree in 
coffee has been seen, but its exceptionally fine spread suggests 
it as a possible one. * 
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Alhiszia moluccana . — ^The same advantages may lie ascribed 
to this tree as to A: fastigiata. Its large size is a drawback. 

Albizzia odoratissima. Mara, Huriya (Sinih.) — Haller 
states that this tree is used in south India. Its light shade 
renders it suitable for a northern aspect. 

Alhizzia stipulata. .Sau. — This tree affords a ligfht shade 
and appears suitable. 

Artocarpus integrifolia. Jak. Kos (Sinh.), Pila (Tam.). — 
Although not leguminous this tree is considerably used in south 
India. Being deep rooted it does not compete with the coffee 
for plant food. The shade afforded, however, is not very 
suitable. 

Dalbergia assamica . — ^This appears a possible shade tree for 
coffee at low and medium elevations. 

Dalbergia latifolia, Eravadi (Tam.). — Anstead records 

that this large tree is commonly used in .south India. 

Derris microphylla . — This tree is stated to be a favourite 
in Java. It throws a suitable light shade and appears well 
worthy of trial at lower elevations. 

Derris robusta . — This tree has not quite the spread whidh 
is desirable, but in other respects seems suitable. 

Erythrina lithosperma. Dadap. Eramudu (Sinh) , Murunka 
(Tam). — The dadap has been u.sed as a shade tree for robusta 
coffee at Peradeniya, and elsewhere in Ceylon. It is fairly 
suitable but if left long unlopped its shade becomes tod dense. 
It is used in the Dutch East Indies, but other trees, such as 
Leucaena glauca and Derris microphylla are now preferred. 

Ficus sp. — Anstead states that F. glomerata, F. infectoria, 
F. isiela and F. mysorensis are all used as shade for coffee in 
south India. The disadvantages of Ficus trees have already 
been mentioned and it is believed that they are not now so com- 
monly planted. They supply a heavy mulch of leaves, however, 
and it is stated that coffee thrives well under them. 

f. 

Gliricidia maculata . — This tree is used for coffee shade at 
Peradeniya but ‘once it has been lopped it throws a very dense 
shade and, the position alternates between too much and too 
little shade. This draw^ck can be mitigated by lopping only 
part of the branches, h^it 'there is no doubt that ^ere are other 
trees more suitable.. 

GreviUea robusta. Silver oak, Savuku maram (Tam) . — As 
already stated AnsteacJ considers this tree to be perhaps, the 
best all-round tree for coffee in south India. For shade it cannot 
be considered ideal, but the heavy mulch of leaves produced 
is*a p6int in its favour. 




GlMcidia maculata in coffee. 
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Leucaena glauca. — This is certainly one of the best trees 
known in Ceylon for coffee. It is deep rooted, throws a light 
shade, and needs but little attention. It seeds prolifically and 
if the seedlings are allowed to get a hold they are hard to eradi- 
cate. Careful weeding is therefore essential. The tree has been 
found very satisfactory at Peradeniya. , 

BUSH PLANTS 

Practically no information is available as to the use of bush 
plants in coffee in Ceylon, and but little from other countries. 

Anstead says that in south India coffee is planted under 
shade and so closely that the growth of green manures is usually 
prevented. He adds, however, that in young clearings green 
manures have proved a valuable aid to the growth of coffee. 
The author quotes an instance of the use of green manures on 
a Mysore estate where a field of old coffee was collar pruned 
and the land round the stumps forked. In the following year 
Cassia occidentalis was sown. When it had grown vigorously 
and had completely smothered the coffee it was cut down and 
forked in. The coffee put out new wood rapidly and two years 
after it had been cut down to within six inches of the ground 
gave a yield of 4 cwt. per acre. 

In Ceylon also coffee would normally be planted so close 
tihat when the bushes are fully grown little space remains for the 
planting of leguminous bush plants. 

In young clearings the use of bu.sh plants would generally 
be attended by the same advantage as have been described for 
tea. A special function for bush plants in clearing is the pro- 
vision of temporary sihade for the young coffee plants. Shade 
is particularly necessary for young coffee plants and when these 
are first planted out the sihade trees will seldom have reached 
the age at which they are fully functioning. A ring of tall quick- 
growing bush plants, such as Crotalaria anagy\oides , Crotalaria 
usaramoensis or Cajanus cajan, sown round the holes a season 
before the coffee is planted, will supply the deficiency. 

The number of bush plants on which inforntation as to 
special use in coffee is available is so small that it is thought 
hardly worth while to compile a list. Practically any of the plants 
which have been favourably spoken of for tea could be used with 
advantage in young coffee clearings. Anstead mentions that 
various species of Tephrosia, Indigoferfi, Cassia, and Desmo- 
dium are common in Mysore and have been used with advantage. 
The same writer in another publication ® mentions especially 
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Cassia kirsuta, Cassia mimosoides, Indigofera tinctoria and Crota- 
laria heptaphylla as being commonly used in the green manuring 
of young coffee in south India. A writer from Java enumerates 
the following plants as having been found especially suitable 
for use on coffee estates in that Island: Tephrosia Candida, 
Tephrosia vogelii, Crotnlaria striata, Crotalaria junced, Crotd- 
laria quinquefolia. Tephrosia noctiflora is being grown among 
Arabian coffee on the Experiment Station, Peradeniya. This 
plant from its low habit is less likely than tihe larger kinds to 
interfere with the coffee bushes. 

GROUND COVER PLANTS 

Even less information is available as to the use of ground 
cover plants. As coffee is a surface feeder it might be con- 
sidered undesirable to plant a surface rooting cover tihat would 
compete with the coffee. On the other hand the fact that coffee 
is a surface feeder renders the prevention of soil erosion all 
the more urgent. In young clearings the use of a ground cover 
plant would appear just as desirable as in tea, provided that 
care is taken that the cover is kept clear of the young coffee 
plants. As in the case of tea a plant that will not climb up 
and smother the bushes should be chosen for preference, and 
Indigofera endecaphylla would appear eminently suitable. This 
creeper has been planted round the edges of roads and drains 
in six acres of coffee at tihe Experiment Station, Peradeniya. 
The creeper has been allowed to spread at will through the 
coffee and the bus^hes surrounded by this creeper appear at least 
as healtihy as those in clean-weeded land. Where coffee, 
especially the robusta types, is planted close and has developed 
well, the shade afforded (in addition to that of trees) will be 
so dense that the establishment of Indigofera will be hardly 
practicable. On 'steep slopes, however, where the growth is poor 
the planting of a suitable, ground cover plant can be recom- 
mended. 

*■ t 

Another writer from Java mentions that the creepers Centro- 
sema^ plumieri, Pueraria phaseoloides , Phaseolus mungo, and 
Vigna sinensis have been found especially suitable for use on 
coffee estates. It is not stated whether these plants were used 
in clearings or in old ‘coffee. These creepers are all strong 
climbers and if planted near the coffee would need careful con- 
trolling. 




Imligofcru arrccta in young coffee with Gliricidia maculata 

as shade 
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CACAO 

Shade is usually the prime consideration in interplanting 
trees and buslh plants in cacao. The heading shade will be 
taken to include temporary as well as permanent shade, and, as 
bush plants are considerably used for the former purpose, these 
two types of plants will be considered together. 

TREES AND BUSH PLANTS 

SHADE 

Whatever doubts there may be about the necessity for per- 
manent shade in cacao, there appears to be a general agreement 
that young cacao must have shade, and this is usually provided 
for two to three years. If the permanent shade trees are planted 
at the same time as the temporary sihade they will firobably afford 
the necessary shade by the end of that period. 

Temporary shade is provided by planting rows of bush 
plants or small trees alongside the rows of cacao. In many 
countries plants of economic value are used for this purpose 
i.e., a system of catdh-cropping is atlopted which achieves the 
double object of providing some monetary return before the 
cacao comes into bearing and of shading the young plants. A 
description of this form of cultivation may be outside the scope 
of this treatise; yet it is impossible to separate shading and green 
manuring, and no account of shading cacao would be complete 
without a* ilescription of these practices. 

The plants used for temporary shade for young cacao are 
many and various. Wright mentions that in Java Erythrina 
and Manihot (Cassava) are recommended. 

Hart writing of the West Indies, says that the following 
plants are commonly used; Zea niais (Indian Corn), Cajanus 
cajan (Pigeon pea) , Ricmus communis (the castor oil plant) , 
Manihot utilitissima (Cassava) , Musa sapientum (banana) , and 
various kinds of tannias and eddocs (edible yams). He says 
that the distance of planting is immaterial, provided the young 
cacao is adequately shaded. 

Hall writing of Java, endorse^ the view that temporary 
shade should always be provided and recommends the planting 
of bananas 10 to 15 feet apart. He says that too close planting 
of temporary shade will produce tali’ spindly cacao plants. • Th.e 
author then describes a system of planting Leucaena glauca so 
that some plants are kept for permanent shade and others used 
for temporary shade and later eradicated. It is not tihought, 
however, that Leucaena glauca is likely* to prove suitable as 
permanent shade for cacao in Ceylon, and for temporary shade 
the difficulty of eradicating the trees would be a drawback. ^ The 
same author enumerates a large number of other plants used in 
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Java as temporary shade, including species of Xanthosoma and 
Colocasia (edible yams), Ricinus communis, Manihot utilitissima, 
Indigofera sp., Cajanus cajan, and Ctitoria cajanifolia. Judging 
by its habit in Ceylon, tihe last-named is not considered suitable. 

In Surinam tIhe banana is commonly used as a temporary 
shade. 

In Madagascar also tihe banana is used, Albizzia Lebbek 
being usually planted at the same time for permanent shade. 

Wright states tihat in Samoa Papaya carica, tihe papaw, 
is used. 

Hall discusses the practice that is sometimes adopted 
of leaving a proportion of the forest trees for shade when land is 
being cleared for cacao. He does not regard this practice with 
favour as the shade left by large forest trees is not of the kind 
needed for young cacao plants. 

Ceylon estates have given no information as to temporary 
.sihade in the replies to the circular sent out. There is little 
doubt, however, that cacao in Ceylon requires shade from the 
start. The area of cacao on the Experiment Station, Peradeniya, 
known as the “B” cacao, was originally divided into three 
plots — no shade, high sihade, and low sihade. It is recorded that 
there was litttle difference in the growth of cacao in the high 
shade and low shade plots, but that in the plot without shade, 
growtih was so poor and such a large number of casualties 
occurred tihat the cacao was abandoned and rubber was planted 
instead. It is believed that in this instance only permanent 
shade trees {Erythrina lithosperma) were planted, and that no 
special provision was made for temporary shade. 

The advantages of a leguminous plant over a non-legu- 
minous plant have been already fully discussed. Nevertheless, 
the advantages of utilising a plant -which will provide some 
monetary return before tihe cacao comes into bearing are 
obvious, and tihe practice probably deserves more attention than 
it receives in, Ceylon. Plantains can still be grown with 
profit and possibly form the most suitable locally-grown econo- 
mic crop for temporary shade for cacao. Of leguminous bush 
plants, Tfpkrdsia caiidida, Tephrosia vogelii, Cajanus cajan, and 
Desmodium gyr aides all appear suitable. The Crotalarias are 
usually too short-lived to be effective. 

The provision of permanent shade for cacao is considered 
to be necessary in most cacao-growing countries, though there 
are exceptions. . 

Wright points out that the caQao tree is not a robust 
plant and in its natural state is usually shaded by tihe larger 
foresl trees. He states tihat shade is provided in most of the 
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cacao-growing countries in Africa, Erythrina sp. being largely 
used. In Madagascar the opinion is held that sihade can be 
reduced as the cacao grows older. He states that in Nicaragua 
and other Central American countries shade is extensively used, 
the trees commonly planted being Gliricidia maculata, Jatropha 
sp., Caesalpinia exostemma. and Erythrina sp. 

Hart says that a great diversity *of opinion exists as to 
the necessity of sihade but that he himself has been converted 
to the view that shade is necessary in moderation. He states 
that in Trinidad Erythrina umbrosa and Erythrina velutina are 
the two trees most commonly used. He points out that an 
estate in the plains which gets sun all day requires denser shade 
than one which is shaded part of the day by the hills and further 
states that Baron Eggers, a Danish botanist, has reported that 
in the forests of Equador, where the distribution of cacao 
depends mostly on the scattering of the seed by monkeys, trees 
found in the open are always stunted. Hall considers shade 
is desirable, thougih probably not essential. He mentions a 
considerable number of shade trees used in Java. The author 
also discusses the possibility of growing trees of economic 
value as permanent shade trees for cacao. This po'ssibility has 
been investigated in many cacao-growing countries, but it is 
usually found that trees of economic value db not afford the 
most suitable shade. 

Several of the rubber-producing trees have been tried, but 
as all tihese trees, except Hevea hrasiliens-is , have lost their 
commercial importance, and as the latter tree is not particularly 
suitable as a shade tree, the question appears to have lost 
interest. 

Kapok is said to have been successfully interplanted among 
cacao in Java but the shade afforded by this tree would not 
usually be considered sufficient, and the harvesting of the Kapok 
crop would be difficult. A further point against the sole 
employment of trees of economic value as shade for cacao is that 
it would seldom be possible to lop them, and the regulation of 
shade would thus be difficult. 

It is now necessary to consider’ the view$ of those who 
consider permanent shade to be unnecessary. The* Island of 
Grenada forms the best known example of the successful, culti- 
vation of cacao without shade. Hart points out that in 
Grenada the cacao districts are very hilly* and the trees are 
naturally .shaded by the hills for some hours of the day. Hall'*** 
remarks that in Grenada cacao is planted very close (9 feet 
or at the most 12 feet apart) , tillage is invariably carried out, 
and large quantities of cattle or sheep manure are applied. He 
argues from this that actual shade for cacao is probaWy not 
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necessary and that the other advantages of planting leguminous 
trees, e.g., shading of the ground, root action, nitrogen assimi- 
lation, increase of organic matter etc. are more important, and 
that in Grenada these benefits are obtained in other ways, e.g., 
ground shade by close planting, loosening of the soil by tillage, 
and nitrogen and organic matter by bulk manuring. 

In the West Indies in general there is a diversity of opinion 
as to the necessity for shading cacao. Shade is generally 
planted but, in addition to Grenada, cacao is successfully grown 
without shade in parts of Jamaica and Dominica. In Brazil 
and San Domingo cacao is also often grown without shade. 
Hall states that cacao grown without shade comes into 
bearing earlier, gives heavier crops, and is less liable to certain 
diseases; its life, however, is shorter. 

There seems a good deal to be said for the argument that 
actual shade is not required and that the benefits accruing from 
the planting of shade trees can be obtained in other ways. 
This, however, does not constitute an argument against the 
planting of trees in cacao, *since it would appear that the benefits 
referred to can be more easily and more cheaply obtained by the 
planting of leguminous trees than by any other means. 
Wright says that in Ceylon the benefits of shade have been 
convincing, and ‘in view of the evidence quoted it may be taken 
that the interplanting of leguminous trees among cacao is a 
practice to be strongly recommended. 

■ The regulation of such sihade is, however, a matter of first 
importance. Hart emphasises the fact that too little or too 
much shade are both bad. He points out that densely shaded 
cacao is more liable to. fungoid diseases, but that unshaded cacao 
is more liable to attack by insect pests. A Ceylon superinten- 
dent also states that shade reduces Helopeltis. 

The early records of the Experirhent Station, Peradeniya, 
sihow clearly the evil effects of overshadowing cacao and demons- 
trate that this factor has more influence on crop than any other. 
Excessive shade was found to reduce crop in years which were 
in general good cacao years, while when the lopping and proper 
control of shade trees were undertaken, improved yields at once 
resulted. • 

Wright says that as a general principle shade trees should 
be, regularly lopped during the dull weather and allowed to 
develop and retain their full foliage during the hot dry weather 
during which period the leaves which have accumulated on the 
ground will serve {is* a mulch and check the evaporation of 
moisture. This appears to be sound general advice ; the amount 
ajid nature of the lopping required will vary with the type of 
tree planted. 
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SHELTER FROM WIND 

Cacao is very sensitive to strong wind and while ordinary 
shade trees will always afford some protection, the planting of 
additional windbelts may in certain circumstances be necessary. 

In Samoa it is recommended that strips of the original 
jungle should be lefts, or alternatively, lines of rubber trees 
planted, to break tihe force of the wind. In Guam (one of the 
Marianne Islands in the Philippine group) the question of 
wind appears to have received even more attention than that 
of shade. Rows of bananas are planted for wind protection, 
or belts of forest trees left. 

It is not possible to give general advice on a matter of 
this kind and the circumstances of each case must be considered. 
Attention is invited to the portion of this section dealing with 
wind protection for tea. 

It is to be noted that some of the trees used for shading 
cacao, e.g., Erythnna timbrosa, are themselves very liable to be 
blown down by strong winds, causing great damage to cacao. 
The use of such trees in windy situations is therefore to be 
avoided. 

ROOT ACTION 

The benefits of t^he root action of trees in opening up the 
soil and improving drainage have been several times alluded to. 
Generally' speaking, a deep-rooted tree will be more effective 
in this respect. 

NITROGEN ASSIMILATION 

I'he reasons in favour of the preference for a leguminous 
tree in tea and coffee hold equally good in the case of cacao. 

CHECK TO SOIL EROSION 

The question of soil erosion in old cacao is not usually so acute 
as in other crops owing to the heavy cover afforded by the cacao 
trees themselves and the considerable mulch of leaves found 
under them. Shade trees will help, but the pr&vention of ero- 
sion is not one of the main reasons^for planting them. 

A MULCH OF LEAVES ’ 

• • 

There is considerable evidence, that a heavy surface .mulch 
is very beneficient to cacao. Early experiments carried out in 
Dominica in 1906 demonstrated forcibly thfe value bf a heavy 
mulch of grass and leaves to cacao. This treatment in fact 
resulted in a greater, more lasting, and ipore profitable increase 
in yield than any of the manurial applicalions included in the 
experiment. In 1913-14, with a view to deciding the ^quantity 
of mulch necessary, in the place of 4 and 5 tons pre^iou^ly 
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applied, a plot was started wlhich received only 2^ tons per acre. 
In tihree years the yield of this plot was nearly doubled. 

In view of this striking evidence any addition to the mulch 
of leaves from the cacao afforded by the leaf-fall and loppings 
from shade trees must be regarded as a major asset. 

INCREASE OF ORGANIC MATIER 

Hardly any mention is made by writers from other countries 
or by Ceylon superintendents, of burying the loppings of shade 
trees. It may well be that in view of the benefits of mulching 
it is preferable to leave loppings on the surface rather than to 
bury or fork them in. This is believed to be the usual procedure 
on Ceylon estates. Only one estate reports the burying of 
loppings. 

THE CHOICE OF A TREE 

Sufficient has already been said about the choice of a small 
tree or bush plants for purposes of temporary shade. 

The choice of a permanent shade tree for cacao is somewhat 
more difficult owing to the large number of trees that have been 
used or recommended in different countries. 

Wright gives a long list of possible shade trees for cacao 
in Ceylon, but makes no p'o.sitive recommendation and merely 
states that the trpes most commonly used are Alhizzia sp., Ery- 
thrina sp., Hevea hrasiliensis, Castilloa elastica, and Manihot 
glaziovii. The last two are rubber-producing trees which were 
still of possible economic importance in Wright’s time. They 
are not now of commercial importance in Ceylon and 
neither of them nor Hevea hrasiliensis can be considered a really 
suitable .shade tree for cacao. In the replies to circulars sent 
out to estates only Alhizzia, Erythrina, Jak, and Gliricidia macu- 
lata are mentioned. Coconuts are often interplanted, but gene- 
rally as an economic crop and the coconut palm is not suitable 
as sole sihade for cacao. In the small gardens in which cacao 
IS found in the Kandy district dense mixed planting of cacao, 
jak, coconuts, arecanuts, and other trees and plants is usually 
found. , The cahao is almost always overshadowed and if records 
were available it would probably be found that crops are very 
poor. Certainly canker and other diseases are very prevalent. 

If it i'fe admitted ‘that fhere is no tree of economic value 
that ie entirely suitable -as the sole permanent shade for cacao 
the .choice should rest on a leguminous tree unless no suitable 
tree of this order can be found. It will be advisable first to 
ascertain whether any of the trees in general use are entirely 
suitable and if not n^ake recommendations based on experi'ence 
in other countries. Undoubtedly Erythrina spp. are more 
widely used than any other tree in Ceylon. Erythrina Uthos- 
perma'is the only shade tree used for cacao oh the Experiment 
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Station, Peradeniya, but cannot be considered entirely satis- 
factory. The trees were apparently planted in 1904, though 
doubtless some are supplies of a later date. During the last 
10 years a large number of these trees have been blown down 
and during 1929 and 1930, the trouble has been acute. The 
inference is that the trees should have been replaced earlier 
but even so it is impossible to remove frees of this size without 
considerable damage to cacao. The poor root system of 
Erythrina certainly constituted a serious disadvantage. 

Albizzia moluccana is probably the next commonest tree. 
When the Government took over the Experiment Station in 
1902 the cacao was densely shaded by Albizzia which, in the 
words of the first manager, had grown into “a veritable forest”. 
The removal of the trees was at once commenced and when 
Erythrina had later been planted great improvement in the 
cacao was reported. It would appear possible, however, that 
the fault lay rather in the close planting than in the nature of 
the tree. Albizzia moluccana gives a large spread and a light 
filtered shade and would appear, if planted at suitable intervals, 
to be a useful tree for the purpose. The difficulty, of removing 
the trees when they reached the limit of their useful life is even 
more aicute than with Erythrina and probably constitutes their 
greatest drawback. Moreover, the replanting of these trees in 
old cacao would be very difficult. 

Artocarpus integrifolia, the Jak, is not leguminous and. does 
not throw a suitable shade. 

Gliricidia maculata is the only other tree mentioned as being 
used for cacao shade in Ceylon. The tree, however, does not 
usually grow to a sufficient height, nor is the type of shade 
very suitable. 

None of the trees usually used in Ceylon can therefore be 
considered ideal and it may be advisable to study recommenda- 
tions made in other countries. 

Hart c'onsiders that although tihe Erythrinas are in almost 
universal use in the West Indies Pithecolobium saman, the rain 
tree, is really a much more suitable trde. In addition to affording 
suitable shade its timber is valuable, while the woo4 of the 
Erythrinas is practically valueless., Pithecolobium samarii flou- 
rishes in Ceylon at elevations at which caca'o is grown arid 
would appear to be quite suitable. ’ 

Hall states that Derris microphylla has come into con- 
siderable use in Java. It is known to do .well in the low-country 
in Ceylon and might do well for cacao. Hall also states that 
Caesalpinia dasyrrachis is being used to some extent in, Java m 
place of Erythrina as the tree is less prone to disease. 
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Macmillan and WrigJit mention the possibility of the 
use of Adenanthera pavonina, the bead tree. This certainly 
grows well at Peradeniya, but its short life is a disadvantage. 
Derris robusta also suggests itself as a possibility. 

There would appear then to be no need to adhere to the 
Erythrinas, since there are promising alternatives. 

REPLACEMENT AND ERADICATION 

Most superintendents who have given information as to 
shade trees in cacao agree as to the necessity of periodical 
replacement of these. The experience of the Experiment Station 
with Erythrina lUhosperma appears to confirm this. Un- 
fortunately, thougih ea.sy to recommend, such a policy is very 
difficult to carry out. A shade tree for cacao must be a large 
tree and the removal of sudh trees not only absorbs a great deal 
of labour but of necessity results in much damage to the cacao. 
The planting of fresh shade is also a difficult matter. It is 
possible to establish large cuttings of Erythrina in old cacao but 
not easy. It is thought that the establishment of seedlings in 
similar circumstances would be even more difficult. 

Several estates, however, report that the replacement and 
removal of old trees is periodically carried out but the difficulties 
involved make it desirable that a tree with as long a life as 
possible should be chosen. 

NOTES ON INDIVIDUAL TREES AND 
BUSH PLANTS 

Of the following trees no information is to hand of their 
actual use in cacao either in Ceylon or elsewhere; Acacia 
pycnantha, Albiszia odoratissima, Artocarpus nobilis, Azadirachta 
indica (Margosa) , Cassia siamea, Casiarina eqtdsitifolia, Cedrela 
serrata, Cedrela toona, Erythrina ovalifblia, Eucalyptus leucoxy- 
lon, Eucalyptus marginata, Euginia jambos, Filicium decipiens, 
Melia, dubia (Lunumidella) , Mesua ferrea (iron tree), Myristica 
laurifolia, PterOcarpus indicus, Pterocarpus Marsupium, Tama- 
rindus indica (Tamarind) , and Veteria acciminata. 

Adenanthera microsperma . — Hall mentions that this tree 
is used for*^ shade in Jdva. It is a rapid grower but its wood is 
very brittle and its life is short. 

•Adenanthera pqvonina. Bead tree. Anaikuntumani (Tam.). 
Hall gives the same description of this tree as of /I. micros- 
perma. Wright suggests it as a shade tree for Ceylon, but 
its short life would be a drawback, 

Albizzia fastigiata . — This tree should be as suitable as 
A* moiuccana which it. much resembles. 
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Albizzia moluccana. — This tree is in use in Ceylon. It 
attains a large size and throws a light and suitable shade. 
Lopping is not advised, as, if planted at suitable distances, the 
shade is not too heavy; moreover, the lopping of large trees 
is practically impossible. 

Albizzia stipulaia. — Wright mentions this as a possible 
shade tree for Ceylon, but the fact tihat the tree is leafless for 
a period up to three weeks at the beginning of each year is 
a disadvantage. In Java it is recommended in preference to 
A. moluccana or A. Lebbek on account of the greater value of 
its timber. It is used also in Samoa. 

Artocarpus integrijolia. Jak. Kos (Sinh.), Pila (Tam.). — 
Several estates in the Kandy district use this tree in conjunc- 
tion with Erythrina umbrosa. One estate reports that it takes 
up more moisture than Erythrina and its roots interfere with 
the cacao. Neither its shape nor the kind of shade afforded 
render the jak really .suitable. 

Caesalpinm dasyrrachis. — Hall reports that this tree has 
come into considerable favour in Java and has to some extent 
superseded Erythrina. 

Cacsalpinia exostemma. — This tree is commonly used in 
Nicaragua. 

Cajanus cajan. Dhall, Pigeon pea. Rata thora (Sinh.), 
Invarai -(Tam.). — Hart says that this shrub is used as tem- 
porary shade for cacao in the West Indies. Hall observes 

that it is put to the same use in Java, but is not very popular, 
possibly because its economic value is less than that of the 
banana or cassava. The same argument would hold good in 
Ceylon and in the Kandy district the seed pods are nearly always 
badly attacked by insects. 

Castilloa elastica. Catilloa rubber. — Wright mentions that 
this large tree has been successfully grown in conjunction with 
cacao in Ceylon, Java, British Honduras, and Tobago. A 
drawback to the tree is that it is usually leaflets during a part 
of the hot dry weather. The tree is now of no economic value 
in Ceylon and cannot be recommended. 

Cedrela odorata. — Hall quotes this as a fairly quick- 

growing shade tree for cacao. 

Colocasia sp. Tannias, Eddoes, Cocoes. — Various ‘ edible 
yams have been used for temporary shade for cacao in the West 
Indies. Similar kinds are largely grown in Ceylon and some 
could be used for the same purpose. ^ 

' Derris microphylla. — Hall states* that owing to the 

numerous pests and diseases attacking Erythrina in Java, Derris 
microphylla has come into considerable use. It grows well* in 
the Ipw-c'ountry in Ceylon, but ttoe maximum elevation at which 
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it will thrive is not certain. If suitable for the cacao districts 
it should prove a useful shade tree. 

Derm rohusta. — ^The growth and habit of this tree at 
Peradeniya, suggest that it could well be employed as a per- 
manent shade tree. 

Eriodendron anfractuvsum. Kapok, Silk cotton tree. Pulun 
imbul (Sinh.), Illanku (Tam.). — Hall states that it is often 
interplanted among cacao in Java, where in addition to affording 
shade, it serves an economic purpose. Satisfactory crops of 
kapok and cacao are stated to have been obtained. It is not 
thought, however, that the tree by itself affords sufficient shade 
and the harvesting of kapok among cacao cannot be a very 
easy matter. 

Erythrina indica. Eramudu (Sinh.), Murunka (Tam.).-^ 
This is a thorny variety which is used in St. Lucia, and else- 
where. It is useless for three weeks to a month during the hot 
weather and this characteristic as well as the fact that it 
possesses thorns are sufficieQt reasons for not recommending it. 

Erythrina lithosperma. Dadap, Eramudu (Sinh.), Murunka 
(Tam.). — This is by far the most widely-used shade tree for 
cacao in Ceylon. In order to regulate the shade it is usual to 
lop the trees once a year. One estate reports that the trees 
are lopped once in four years only. As it is undesirable that 
all the shade should be removed at once the system on the 
Experiment Station, is to lop only the central branches, leaving 
the side branches untouched. The trees have a poor root 
system and when they get old are easily blown down with resul- 
tant damage to cacao. Replacement in old cacao is possibe but 
not easy. A large cacao estate near Kandy reports that for 
this purpose 8 to 10-foot cuttings are planted in holes. When 
they grow up they are kept clear of side branches, or such as 
interfere witlh cacao, and are pollarded at about 25 feet. The 
original spacing employed on tihat estate is about 20 to 24 feet 
and thinning-out is done later when the shade gets too dense. 
The removal of fallen trees has usually been beyond the labour 
resources of the Experiment Station, but it is to be noted that 
no ca.se of root disease has occurred which could be traced to 
decaying^ dadap logs. 

■ Erythrina umbrosa. Dadap, ananea, mortel, immortelle.— 
This 'is the almost universal shade tree for cacao in the hills in the 
West Indies where the usual spacing is 40 to 45 feet each way. 
It is also used in Java. ’ ^ 

Erythrina velutind. Bocare mortel, immortelle.— This tree 
is e^ensively used in Trinidad and forms the usual cacao shade 
for*me«pIains in the West Indies. It is usually planted 35 to 40 
feet apart. It is also used in Java but is not commOii in Ceylon, 
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GUricidia maculata. — ^There appears to be a confusion 
between this tree and GUricidia sepium. One or the other is 
extensively used as a shade tree in Nicaragua where it is usually 
planted 30 to 35 feet apart in alternate lines of cacao. 

One estate reports its use in Ceylon but.it is not tihought 
that the tree usually grows to a sufftcient height nor does its 
habit or the shade it affords suggest tihe ideal type of tree for 
shading Ceylon cacao. 

Inga laurina. — Macmillan states that this tree is used in 

the West Indies as shade for cacao. 

Hevea brasiliensis. Para rubber. — This has been inter- 
planted among cacao in Ceylon and elsewhere, but more on 
account of its economic value than its suitability as a shade tree. 
Its extensive root system and the fact that it is leafless for part 
of the hot weather renders it unsuitable. 

Leucaena glauca, Lamtoro. — Hall mentions the use of 
this tree in Java, both for temporary and permanent shade for 
cacao. It does not appear to be particularly suitable for either 
purpose. 

Mangifera indica. Mango. Amba (Sinh), Mankai (Tam). 
— Wright states that this tree is in use in Ceylon as a shade 
tree for cacao. The shade it affords is probably too dense to 
make it. suitable. 

Manihot utilitissima. Cassava, Tapioca. Manioka (Sinh. and 
Tam.). — This well-known food plant is used as temporary shade 
for cacao in the West Indies, Java, and elsewhere. It is 
easily grown and is suitable as far as habit and shade are con- 
cerned, but it has the reputation of exhausting the soil and on 
this account cannot be strongly recommended. 

Musa paradisiaca , (Musa sapientum) . Plantain, banana. 
Kehel (Sinh.), Vallai (Tam.). — A distinction is drawn between 
plantains and bananas in many countries, but in Ceylon all 
varieties are known as plantains. The plant, is largely grown 
in many cacao-growing countries as temporary shade for cacao 
and on account of its ecpnomic value is a useful plant for the 
purpose. 

Papaya carica. Papaw. — ^Wr\ght mentions the use of tihis 
plant as a temporary shade for cacao in Samoa. It has' an 
economic value, but the shade afforded would appear rather 
inadequate. 

, Pithecolobium saman. Riain tree.-»-This tree is also fre- 
quently known as Inga saman. Hart considers the tree 
more suitable for cacao than the Erythnnas in comnnion usp in 
the West Indies. It thrives in Ceylon in the cacao 'districts 
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and would appear to have a good deal to recommend it. It is 
hardy, long-lived, and stands lopping well. Wide spacing, 
say 50 to 60 feet, would be necessary. The timber is of some 
value. 

Peltophorum ferrugineum. lya vakai (Tam.). — Hall 
mentions tihe tree as a fairly quick-growing sihade tree for cacao 
in Java. Wright mentions it as a possibility in Ceylon, but 
it does not appear to have been tried. 

Ricinus communis. Castor oil Erandu (Sinh.), Ohittama- 
nakku or Amanakkam (Tam.). — Hart mentions the possi- 

bility of the use of tihis small tree for temporary shade for young 
cacao, and Hall states that it is occasionally, but rarely 
used for this purpose in Java. It is of some economic value 
and its habit is suitable for the purpose. 

Sterculia foetida, Telambu (Sinh.), Pinari (Tam.). — 
Wright states that this tree is sometimes used as shade for 
cacao in Ceylon. 

Swietenia macrophylla. Large leaved mahogany. — ^Wright*®^' 
and Hall mention this ^is a possible shade tree for cacao. 
It grows well at Peradeniya, but has hardly tlhe spreading habit 
and light foliage which is desirable. 

Tithonia diversifolia. Wild sunflower. Nattasuriya (Sinh.), 
Suriya-kandu (Tam.). — The value of mulching for cacao has 
already been mentioned and this plant, whidh grows wild in 
great profusion throughout the cacao districts of Ceylon, forms 
probably the best source of green material to be cut and brought 
in from outside. 

Zea mats. Indian corn, maize. — Hart says that this 

plant is used for temporary shade in the West Indies. 

GROUND COVER PLANTS 

Hardly any mention, either in Ceylon or elsewhere, is 
found of the use of ground cover plants in cacao. In old cacao 
the dense ground shade cast by the cacao and shade trees, and 
the hpavy mulch of leaves usually found, would probably pre- 
clude tlhe use of ground cover plants. 

In young clearings on* steep land the arguments which have 
been given* in favour of the use of such a plant in tea and coffee 
would, appear to hold good Jor cacao. Care would have to be 
taken that neither the young cacao plants nor the temporary 
shade plants were smothered, and probably a non-climber, such 
as Indigofera endecaphylla, would be preferable. 

CHANGES IN BOTANIC NAMES 

Throughout this section the botanic names by which the 
plr-nts, mentioned have come to be most generally known, or 
by whidh they are alluded to by the authorities quoted, have 
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been used. In many cases tJhese are not now held to be the 
correct names and the following list gives the names used, 
together with the correct botanic names; 


Names used 

Alhizzia moluccana 
Albizzia stipulata 
Artocarpus integrifolia 
Caesalpinia dasyrrachis 
Cedrela serrata 
Cedrela toona 
Clitoria cajanifolia 
Eriodendron anfraciuosum 
Erythrina indica 
Erythrina ovalifolia 
Ficus injectoria 
Ficus mysorensis 
Myristica laurijolia 
Malta dubia 

Peltophorum jerrugineum 
Pithocolobiuni saman 
Sesbania aegyptica 


Correct names 

Albizzia falcata 
Albizzia chinensis 
Artocarpus integra 
Peltophorum dasyrachis 
Toona sinensis 
Toona sinensis 
Clitoria laurijolia 
Ceiba pentandra 
Erythrina variegata 
Erythrina fusca 
Ficus lucescens 
Ficus cotoneaefolia 
Myristica dactyloides 
Malia composita 
Peltophorum inerme 
Enterolobium saman 
Sesbania sesban 
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SOME OBSERVATIONS ON 
CHARACTERISTICS AND 
TREATMENT OF PADI SOILS* 

I N this paper it is proposed to gfive a sumYnary of recent work on a few 
selected problems, many others, such as soil atmosphere, soil flora 
and nutrient requirements will be omitted. 

THE SOILS OF RlCE-GROWiNG COUNTRIES AND THEIR 
RELATION TO YIELD 

It has proved difficult to get a clear picture of the rice soils of other 
countries, even of soils on which experimental work has been carried out. 
Many writers content themselves with the statement that experiments were 
conducted at “X” station, others describe soils by a class name which may 
have only local significance and, quite frequently, 'writers differ widely as to 
the characteristics of what they describe as typical rice soils of a given 
country. 

There is still more uncertainty as to the degree of care which has been 
exercised, when assigning yields, to secui*e reliable figures which have not 
been vitiated by extraneous factors such as pests or water supply. 

Taking the figures for what they may be worth, we find for physical 
characters the following : 

Philippines (Riz and Riziculture Vol. I). — The most usual soil is said to 
be sand 20 per cent, clay 45 per cent, humus 35 per cent. This would, of 
course, give an extremely open textured soil if the remarkably high humus 
figure is correct. 

Java, — From internal evidence if Wulff’s compilation (to be discussed 
later) Java soils appear to show a minority of stiff clays of silts. 

Burma. — Warth {Chetn. Memoirs Dept, Agric. India V. p. 131), who 
carried out pot experiments wdth a large number of Burma soils, unfortu- 
nately gives no physical analyses, but relies on .“soluble silica” as an index 
of texture. This is unfortunate as degree of laterisation will affect the 
relationship — from his figures there would appear to be a very extensive 
range from very stiff to very sandy soils. The most ambitious attempt at 
comparison of soils emanates from Ceylon — “("ointributions to the study of 
the paddy soils of Ceylon and E. Countries” Bruce, Department of Agricul- 
ture^ Ceylon, Bulktin 57, ’22, 

Samples were collected from S. India, Ceylon, Burgia, Malaya, Philip- 
pines, Siam, and Japan by workers in those countries and were analysed in 
Ceylon. In order to allow for changes in methods of expressing analyses, 
the results given by Bruce for Malaya are included in the following summary 
of his work : 

PHYSICAL characters (BRUCE) ' / 

Malaya. — Malayan soils contain from 27 per cent, fine sand, (Titi 
Serong) to 46 per cent fine sand at Klebang Ketchil (Malacca). * Fine 
fractions are approximately 40 per cent clay 4 . fine silt and 20 per cent 
coarse silt (all analyses are, of course, on the old method). “Humus” is 
low,* being 2 9 per cent for Titi Serong. Yields vary from 1,500 lb. per acre 
in the Ulu Muar district ( = 290 gantangs approx.) to 2,500 lb. per acre in 
Malacca and 2,400 lb. per acre ( = 460 gantangs) per acre in Titi Serong. 

* By W. N. C. Belgrave in The Malayan Agricultural Journal, Vol. XIX, No. 4. 
April, 1981. 
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Ceylon. — Soils from the S. E. Province of Ceylon (Galle and Matara 
districts) contain 5-12 per cent of humus, high clay, low fine sand (only 
9 per cent) but about 12-20 per cent coarse sand and gravel. Those from 
the remainder of the Island have low fine fractions silt 4- clay 8-35 cent 
and high coarse sand and gravel (30-70 per cent) with low humus. All 
planting is broadcast ; there is a small amount of manuring in some districts 
and irrigation is widespread. Yields in the S. E. Province are, on two of 
the soils examined, 500-700 lb. per acre and in one 3,000-4,500 lb. per acre ; 
w^hile on the others (sandy soils) they are 675-1,000; 900 and 1,440 lb. 
per acre respectively. 

S. India. — Three soils were examined, all show low humus 27-40 pei 
cent clay and fine silt, 22-36 per cent fine sand and 20-30 per cent coarse 
sand + h'^ne gravel — transplanting is practised and in some cases cattle 
manure is applied — irrigation is practised. Yields are 1,800-2,600 lb. 
per acre. 

Burma. — Five soils were examined and humus is low (T8-3T per cent), 
clay and fine silt high (50-70 per cent), fine sand low (9-15 per cent) 
and coarser sand is absent. Yields arc all approximately 2,000 lb. per acre. 
There is no irrigaiton. 

Philippines. — Two soils^ Humus low 1-2*5 per cent, clay and fine silt 
20-33 per cent, fine sand 20 per cent, and coarse sand and fine gravel 40-50 
per cent. Transplanting and irrigation are practised, manuring is not, and 
yields are 1,500-1,900 lb. per aerp. The low figure for humus is difficult to 
reconcile with the very high one given above. 

Siam. — Three soils. Humus is not given but from loss on ignition it 
may be expected to be moderate, clay and fine silt 60-65 per cent ; fine sand 
3-12 per cent ; no coarse fractions. Neither transplanting, manuring nor 
irrigation ; yields are"' 960-2, 400 lb. per acre. 

Japan. — Four soils. Humus moderate 2*5-5 6 per cent., clay and fine 
silt 17-38 per cent, fine sand 20-42 per cent, and coarse sand 16-24 per cent ; 
in one case gravel 19 per cent. Transplanting, manure and irrigation are 
employed and yields are 1,700-3,500 lb. per acre. 

CHEMICAL CHARACTERS (BRUCE) 

These are somewhat coaifusing — as usual the figures for pH lose most 
of their value as the method of determination is not given — ^for what they 
are worth our soils are stated to be “sour” pH 4 *7-5 *5. Japan comes next 
6*5-7*2, Ceylon 5*7-8 3, Philippines 7 :5; Siam is not given, and S. India and 
Burma 8‘2-8*7. 

Nitrogen is in general 0*10 per cent, to 0*25 per cent with very low 
figures for S. India of *05- 08 per cent. 

Lime in Ceylon, Malaya, Siam and part of Japan is 0* 1-0*5 per cent, 
while jn S. India,* Burma, Philippines, it is 0*6-2*0 per cent. 

Magnesia varies in a similar manner. 

Potash is very low 0*1 percent in Siam and in some of the Ceylon soils, 
moderate 0*3-0 7 per cent in Malaya, the remaining Ceylon soils, Philippines 
and J?tpa\i, and high in S' India and Burma. 

Phosphoric Acid (Pj, O5) Total phosphorus is lowest in Siam 0*04-0*07 
per qpnt and from 0*08-0*25 per cent in the remainder, no regular variation 
being found. • 

Available phosphoric acid is lowest in Malaya and Siam (0*004 per 
cent) averaging 0*015 per cent, in the others no great regularity is shown. 

ANALYSES FROM OTHER SOURCES 

Siam. — Detailed analyses of Siam soils are given by Ladell (Technical 
Si!ntion^S^lpplement to Record No. 6, 1930) and agree with Bruce’s figures. 
Ladell records instances of rapid fall in yield, in one case amounting to 



50 per cent of the original in five years. He attributes this to accumulation 
of soluble salts and acidity owing to poor drainage. His pH in suspension 
varies from 3*75 to 4*53 and shows no correlation with yield ; he finds his 
water extracts all to be 6*5 pH. 

Burma, — Warth, mentioned above, deals in considerable detail with 
Burma soils, unfortunately without stating yields. Many of his total PaOo 
figures are as low as 0*01 per cent — but he extracted with unheated acid 
which renders comparison doubtful. 

Hendry, who also deals with Burma soils and gives the ( ountry average 
yield as 1,500 lb. per acre, points out that, contrary to general belief, the 
better padi lands of Burma receive no annual silt deposit, being above flood 
level. He can trace no decline in fertility since 1872^ the first year of 
reliable records. He considers this to be due to the fact that breakdown to 
soluble nutrients now equals uptake by the crop. 

Malayan soils . — Most of our own analytical work has been on physical 
analysis — and I am def^ply indebted to the field officers who collected the 
large number of samples required. With each soil was sent an estimate of 
yield; this naturally is only an approximation, but is unlikely to err by 
being too high. Taking the figures for wdiat they are worth and excluding 
all samples in which an explanation other than that of soil was given for 
low yields or in which the ainalyses showed considerable differences between 
top and sub-soil, we have the results set out in table A. Naturally, these 
distribution tables must not be taken as representative of the relative extent 
of each (dass in Malaya, since no account is taken of the extent of any 
particular area. We find no correlation between mechanical composition 
and yield and further find, assuming yield of figures and sampling to be 
even approximately correct, that soils light in texture con\pared with those 
of the chief rice-growing districts arc capable of providing quite useful 
yields.* 

This confirms the deductions to be drawn from the analyses given above 
for other countries, and suggests that given accessibility and an adequate 
water supply, caution should be exercised in condemning a soil on the 
ground that it is not heavy. 

TABLE A 


Sand Percentage. 


0-20 

i 21-40 

41-60 

61-80 

•Total 

Gantangs per acre 

i 

3 

5 

1 

• 1 

1 

6 

o 

00 

o 

9 

7 

4 

25 

8M80 

• 

20 

26 

24 

15 * 

85 

181-280 

<• 

17 

19 

24 

9 

69 

• 

281-380 

15 

20 

1 

IS 

3 

53 

a 

381-480 

6 

t 

4 

mm 

1 

15 

481 upwards 

* « 

Total 66 

. 79 


33 

253 



Figures represent numbers of soils in each class. 
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Chemical analysis reveals nothing of special interest, and yield could 
not be correlated in any way with figures for nitrogen, ammonia, or phos- 
phorus (total or available). 

The soils are all acid in suspension varying from 4 2 to 5 8 pH. Acidity 
in clear extracts is very much less and does not confirm Ladell’s theory of 
acid accumulation. Nitrogen varies from 0*1 per cent to 0*6 per cent and 
P 2 O 6 fi’om 0*04 per cent to 0T7 per cent. 

MANURING 

Manures may be divided into artificials, animal^ and green ; or mixtures 
of these. Taking artificials first we have: 

Nitrogen . — ^There is general agreement that nitrates are without effect 
or are even deleterious to wet padi, although in the Philippines they have 
been found to be beneficial to dry padi. The explanation is usually sought 
in denitrification under anaerobic conditions, formation of nitrites, and rapid 
leaching. The popular view that rice can absorb nitrogen oinly as 
ammonium salts appears to be unfounded. 

Nitrogen in artificial fertilisers is usually applied in the form of 
ammonium sulphate (or latterly one of the ammonium phosphates) and in 
general in conjunction with phosphatic fertilisers. In only a few instances 
have nitrogenous fertilisers alone in controlled experiments given consider- 
able increases. 

r 

Potash . — Potash has not, in general, been found neceessary in tropical 
rice-growing countries. 

Phosphorus . — The majority of recorded increases of any magnitude 
have followed the application of phosphatic manures alone or in conjunction 
with nitrogenous manures. In general, superphosphate or one of the 
ammonium phosphates has been employed ; unit for unit, little difference has 
been found between the newer and older fertilisers. 

RESULTS IN DIFFERENT COUNTRIES 

Malaya . — Routine applications of fertilisers in Malaya are strictly 
limited, the exceptions being in Kedah where considerable quantities of 
naturally occurring phosphates* are said to be regularly employed and in 
Malacca where ground bones have been employed for many years ; the 
results in the former cases are said to be of great benefit, but no definite 
figures are available. As far as experimental work is concerned, fertilizers 
in Malaya have nowhere shown a great increase* in yield. Even after making 
a number of unjustifiable assumptions in the working out of the results of 
experiments carried out over a term of years at Talang and Malacca, we 
fund no significant increase at the latter, and only barely significant ones at 
the former Station — wherever increases of any kind occurred, phosphatic 
manures were concerned and at Talang the (theoretically) slow-acting Perlis 
phosphates appeared to be, over a term of years, as efficient as the quicker- 
acting artificials. In the few experiments which have been made with 
ammonium phosphates theVe are indications of considerable yield increases. 

These experimental results form a curious contrast with those recorded 
in o1;her countries where increases of yield of 70-100 per cent are not 
uncommon and where * ammonium phosphates have exhibited no signs of 
specific action. It is impossible to say how far the apparent success of trials 
in other countries is due to a tendency to stress successes and to minimise 
failures, but it is a fact, that one recent paper devotes several pages* to a 
successful experiment and dismisses two unsuccessful ones in two lines ! 
Another frequent fault is the expression of yield increase as a percentage 
without giving actual figures ; it is clearly most important that the datum 
line from which an increase occurred should be known. 
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Siam . — ^The only recorded experiment (at the time of writing this paper) 
is with Leunaphos (ammonium sulphate) in which the smallest application 
used produced an increase over the unmanured control of 41 per cent of 
grain and of straw ; further increase of manure increased the straw to 64 and 
69 per cent but left grain increase unchanged. 

Java . — ^The best record of manurial experiments on tropically-grown 
rice is to be found in Wulff’s article in Landhouw I, page 25, No. 2. 

A few typical results will be quoted: On Batam TufFloam, super and 
ammonium sulphate raised a yield of 730 lb. per acre (say 140 gantangs) to 
2,760 (say 530 gantangs). With fairly high controls on such soils (1,420 lb. 
per acre) the increase was to a similar figure, i.e., the percentage increase 
was much less. On brown weathered laterite in Batavia no manure gave 
any increase cm 4,700 lb. per acre (900 gantangs per acre) . 

On a marl loam in Begogan there was clear evidence of the beneficial 
action of nitrogen in combination with phosphorus, although the latter alone 
gave no increase over the control of 3,200 lb. per acre (610 gantangs per 
acre). The nitrogen was here applied in 4 parts at i, 1, 1^ and 2 months 
after transplanting. 

On brown marl loam there were divergencies, no increase being recorded 
at Semarang over 1 ,950 lb. per acre (375 gantangs per acre) with any form 
of manure, while at Grobogan a control of 3,300 lb. per acre (640 gantangs 
per acre) was unaffected by nitrogen, raiised to 4,900 (940 gantangs) by 
phosphorus or nitrogen and phosphorus and to 5,800 (1,100 gantangs per 
acre) by a complete mixture : one of the few instances in which potash has 
done good. 

In the Pate district on “gesek” soil (sandy and powdery when dry) 
a control of 700 lb. per acre (135 gantangs) was raised by phosphorus to 
1,350 (260 gantangs) and by nitrogen, and phosphorus to 2,200 lb. per acre 
(420 gantangs per acre). 

On clays results varied, e.g., on a black clay at Madioen a control of 
2,400 lb. per acre (460 gantangs per acre) was raised to 3,000 lb. (575 
gantangs) by nitrogen and unaffected by phosphorus. At Ponorogo with 
a control of 3,000 lb. there was no increase with any manure, while a similar 
soil in the same district with a control of 1,600^ (310 gantangs) showed an 
increase to 2,600 (500 gantangs) per acre with phosphorus, other manures 
having no effect. 

Wulff very frequently found that the maximum effect of nitrogen was 
obtained by application in two or more doses after the plants were trans- 
planted (“overbemesting*^). Although he does not say so, this seems to 
imply very complete water control. 

Very interesting figures for nursery manuring are gwen, using njanures 
in the nurseries at a rate four times that of field manuring (since the area of 
the nursery is 1/4 that of the field) it was found that in the Bantam district 
on tuff loams in one case no increase was produced, in another a control of 
1,700 Ib. (325 gantangs) was raised to 2,100* (400 gantangs) ^by super- 
phosphate. 

In a complex experiment on marl loam the following results were 
obtained : • * 


No manure 

nursery 

No manure field 

12501b. p.a. 

(240 gantang's) 

No manure 


Phosphatic ,, 

3100 „ 

(595 ,, ) 

Phosphates „ 

» 11 

No manure ,, 

2fe50 „ 

(SIO ) 

Phosphates ,, 

>> 

Phosphatic ,, 

3500 „ 

(670 ) 


Similar results were obtained on a heavy clay with a control (ff 2,60(^lb. 
(a= 500 gantangs). 
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These Java results have been quoted at some length, not with a view 
to direct application, but to show that: 

(a) even on soils chemically far richer than those in Malaya, large 
responses can be obtained ; 

(b) in a series of carefully recorded experiments numerous failures 
to secure response occur; 

(c) no one manuriaj mixture will suit all soils ; 

(d) initial high yield is no bar to response. 

Japan . — In Japan, where yields have risen from 310 gantangs in 1885 
to 525 in 1920, nitrogen rather^ than phosphorous or potash is found 
necessary. 

The Japanese workers claim that lime is only useful if the magnesia 
content of the soil is high. 

Burma . — A good account of manuring in Burma has been given by 
Hendry in Agric. Journ. India XXIII p. 357 ’28 and XXV p. 126 ’30. 
At Hamawbi, experiments ran for ten years, 5 years with manuring and 
5 years without. The soil is obviously heavy as it is noted that green 
manures cannot be grown owing to the cement -like nature of the ground 
when dry. In the first paper, actual figures are not given — change being 
expressed merely as percentages. 

Results obtained were : 


f 

5 years* manuring 

5 years’ residual 


percentage ('hange 

effect percentage 

Cattle manure 1-30-70 lb. N 

40-70 

21-31 

Cotton cake 

53 

54 

Bone meal Y n, ( v 

Superphosphate ) t 

^ 35 

9 

15 

Pot. sulphate 

0 

6 

Sod. nitrate 

17 

35 

Cyanamide 

... 11 

64 

Ammon, sulphate 

24 

25 

Lime 

24 

2 

Complete 

33 

17 


Like all workers in Indi'a, Hendry is careful to translate these results in 
terms of money, an excellent idea which should be more widely followed. 
As an example, ammonium sulphate at pre-war prices with a 25-30 per cent 
increase would have meant a loss of 5*5 Rs. per acre and in 1928 a gain of 
2 Rs. 

Experiments with ammophos (control = 240 gantangs) , illustrate this 
point further — using 20 :20 Hendry found 50 lb. fertiliser gave an increased 
yield of 48 per cent* an increased profit of 15 Rs. per acre. 

100 lb. fertiliser gave increased yield of 68 per cent 19 Rs. per acre 
increased profit. * 


200 lb. fertiliser 

gave .increased yield of 

103 per cent 

11 Rs. per acre 

• increased profit. 




. 500‘lb. fertiliser 

gave increa.sed yield of 

119 per cent 

24 Rs. per acre 

« increased profit. 




Later experiment 

t showed the following; 



Manure 

Yields = 

G/ac. 

Percentage Profit Increase 




Increase 

Rs. 

Control 

‘1066 

205 

— 

— — 

Diammophos 

2098 

405 

97 

15 7 

Aminop^p^ 

2112 

410 

98 

14 12 

Super, am. sulp. 

2112 

410 

98 

11 6 
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These results are of particular interest to Malaya as the new synthetic 
manures show no special manurial virtues ; they also show the considerable 
increases required to produce good moinetary returns. 

Hendry also makes the good point that the native cultivator must have 
quick returns, especially when he has bought his manures with money 
borrowed at a high rate of interest. 

Results in Ceylon, as far as available, vary with the st)il type and need 
not be considered in detail. ^ 

ANIMAL MANURE 

The only countries in which manure of this description is extensively 
employed appear to be Cvhina and Cochin-C'hina. The Chinese are said to 
have rather a curious system of rotting down ric e straw by making it into a 
compost with mud from the canal banks ; the mixture is afterwards spread 
on the fields. 

GREEN MANURES 

There arc singularly few descriptions of experiments cm modern lines 
with green manures ; in an article in The A(rric\ Jour, of India 18 p. 104, 
1923, the hallowing- results are given: Control 1,065 lb. per acre (205 
gantangs) green manure also or with a small quantity of apatite (mineral 
phosphate) gave no significant increase; green manure + 740 lb. apatite 
gave a rise to 1,400 lb. ; superphosphate or basic slag gave 1,500 to 2,100 lb. 
The soils were poor and sandy. The Italians claim that green manures 
favour the action of phosphorus. Other workers in India stress the view 
that green manure is more effective on sandy than on heavy rice soils. 

For manures, Sesbania aculeata is recommended in Ceylon, while 
Caloiropis giganiea is a favourite in Cochin-China where, as in Japan and 
parts of India, the intensive collection of extraneous green matter is carried 
out. 

Recent work by Joachim and Kandiah in Ceylon (Trap. .Agric. 72 
p. 254) reviewed in the Malayan A gricultural Jourjial (Jan, 1930) gives 
considerable data on the decomposition of green matter in dry and wet 
paddy soils both in the laboratory and in the field. Unfortunately, yield 
results were somewhat spoilt by floods ; in one case, taking the control as 
100, early application of green manure gave an, increase of 16 per cent and 
late application of 30 per cent. The authors appear to be influenced 
throug^hout by the view that nitrates are deleterious to paddy, a view in turn 
based on the very numerous observations of previous w^orkers that sodium 
nitrate had frequently no rfianurial value and was often deleterious while 
sulphate of ammonia increased yields. This fact has been, until recently, 
ascribed to conversion to harmful nitrites (more than 5 parts per million of 
nitrite having been found to be harmful) , to loss as g^aseous nitrogen, to 
leaching and to inability of rice to assimilate nitrates. It veas observed 
that application of sodium nitrate was frequently productive of chlorosis. 
Gericke, as a result of his recent water culture work, has given what seems 
the most probable explanation, which is that the yesiduaV alkali, after removal 
of the nitrate radicle inactivates iron, and as rice has a great ne?ed,of iron 
but can only very slowly assimilate it, -chlorosis follows. This theory is 
confirmed by an observation of WilHs recorded in Jour. .4gnc. Research 24 
p, 621 ^25, to the effect that calcium nitrate did not t:ause chlorosis. Clearly 
if Gericke’s view is correct, nitrates produced by nitrificatioin should not be 
deleterious to padi, although nitrification may be undesirable because of 
subsequent loss due to leaching. *• , 

The authors c>onfirmed previous observations that only traces of nitrate 
and nitrite were present, but found considerable increases in ammonia — - 
typical results for mbrs N as N Hg percentages were ; * 
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Before 

puddling 





After Puddling 



Time in Weeks 

2 

4 

6 

7 

1 

8 

5 

7 

9 

18 

Control 

2 

21 

80 

8-28 

1-22 

1-78 

1-81 

106 

•91 

•78 

(Ireen manure late 

Green manure 





2-69 

4*79 

4-80 

1-87 

1-69 

•87 

early 

8 4 

8-7 

5-2 

5*8 

1-85 

2- 18 

213 

1-86 

1 16 

•88 


Weeds gave results very cimilar to the green manures and total nitrogen 
figures were; 

Initial N per cent Final N per cent 
Control ... 1895 *1791 

Green manure early *1971 *1801 

Green manure late ... *1885 *1939 

They further claim that in pot experiments with green manures, appreci- 
able quantities of gases were given off after the second week from soil to 
which green matter had been added, but not from the controls and that the 
scum on the surface said by the Indian workers to be responsible for aeration 
had increased. They, therefore, claim better aeration for the padi 
roots. This claim must remain questionable until the evolved gases 
have been analysed ; if they are poor in oxygen (which is highly 
probable) it is difficult to see, even with increased algal action, how aeration 
beneath the surface can be increased, as the tendency should be to sweep the 
oxygen out and upwards. * 

Work in our soils laboratory on rice soil atmosphere has been started 
and these points will be tested. While the balance of evidence is in favour 
of the conclusion drawn by Joachim, viz. that green matter should be tunned 
in late, further work i^ needed both in the laboratory and field before definite 
advice can be given. 

Lord in his review of his manurial results (Trap. Agric, *29) finds 
that the effect of green manuring varies with soil, in one case there was 
distinct evidence that a green manure was necessary for the action of 
artificials to be manifested. 

The practice of “Rab” cultivation (described in the Chemical Memoirs 
Dept, of Agric . India II p. 180) in W. India is of interest. In this the 
top layer of soil from seed beds is mixed in situ with cowdung and leaves 
and burned before sowing, giving increased fertility of 150 per cent. The 
action has been attributed to flocculatioin, but gypsum which also flocculate, 
gives an average of only 25 per cent. The analogy to the beneficial effect 
found by Russell to result from moderate beating of temperate soils is 
suggestive. This beneficial effect is generally attributed to reduction in 
numbers of protozoa with a consequent increase in numbers of beneficient 
bacteria, which are preyed on by protozoa. 

Field experiments showed that a seed bed burned with — 

Cowdung rab will plant 2*4 times the area of untreated. 

Branches „ , „ 2*1 

Grass ,, ,,11 >> 

"Cowdung alone ,, ,, r3 ,, ,, 

DRAINAGE 

Perhaps the most perplexing feature of rice literature is the insistence on 
the need for “drainage**, wlych appears to be somewhat loosely used for (a) 
the changing of irrigatioh water and (b) drainage in the usual sense of 
water movement downwards ; most writers making drainage a sine qua non 
for jthe successful growth of the rice plant on the grounds that otherwise 
harmful 'acids will accutrtulate and/or the roots will lack necessary aeration. 
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There are many padi fields in Malaya in which there is little circulation 
of irrigation water and the majority (in area) can exhibit remarkably little 
sub-soil drainage ; further in the case of padi fields, which are never really 
dry, conditions may be expected to be always definitely anaerobic. Yet 
these fields produce year after year very reasonable yields of padi. Clearly 
further work on drainage, soil atmosphere and soil flora is indicated. 

THE WORK OF GERICKE ON WATER CULTURES 

Perhaps the most interesting piece of research in connection with rice 
in recent years has been that of (jericke of which a brief rt'tsumt^ follows : 

Gericke has been studying for some years the combination of salts 
giving best growth in water cultures, the time in the life-history of the plant 
at which absorption of any particular element occurs, and the effect on 
growth of the absence of certain elements. His most recent paper {Soil 
Science 2 g, '30) deals with rice. The method is one worked out by him 
in which the plants are grown for a definite period in a complete solution, 
then transferred to a solution lacking one so-called “essential" element. 
In favourable cases he obtained plants as large, heavy and healthy as those 
in a high yielding field, but failed to obtain with rice correspoindingly large 
grain crops. The failure is attributed by him to pollination difficulties. He 
found that potash, nitrogen, and iron arc required for a much longer period 
than the other elements, in fact almost throughout life, but that calcium, 
magnesium, sulphur and phosphorus do not seem to be needed after initial 
exposures of 4-6 weeks; from this he drzpws the conclusion that the former 
are the essential elements for rice. It is equally possible to argue that since 
the elements of the second group must be or are normally absorbed in a 
very short space of time they must be presented to the plant in an available 
form in considerable quantities or ('onversely that as the absorption of the 
first group is spread over a long period they can be more readily foraged for. 

It must be realised that these experiments, conducted as they are in 
water culture, may not give a true picture of happenings in the soil — this 
work is, however, suggestive in the light of Wulff’s nursery manuring 
e‘xperiments. 

It is interesting to note that Espino working in the Philippines with 
water cultures {Phil. Jour. Science 76 p. 460 ’20) claims to have found 
that a very high relative proportion of magnesium is necessary for successful 
growth. This, if confirmed, would be most important in Malaya on our 
(generally) magnesium poor soils. The point is being tested in the new 
standardised padi experiments. 

PADI ROOTS 

Although not strictly a soil problem, a recent paper by Sethi in Memoirs 
Dept. Agric. India Bot. Series iS No. 2, '30 is of interest. He claims as 
the result of studies in pot culture and in the field — • , 

(i) That two types of roots can be observed (a) thin, brown flaccid 
branched roots, (b) bold, white,* almost unbranched. 

(ii) The root system becomes weak and flaccid at flowering. 

(iii) The root development show^ distinguishing diagnostic chfiaracters 
for each variety which could be of help in the selection of* varieties 
suited to particular localities. 

(iv) The texture of clay seems to suit root development better than that 
of other types of soil. 

• (v) Anatomical observations confirm vartojis views that rice is not 
strictly an aquatic plant, but that aeration is absolutely essential. 

The importance of (iii) is self-evident and it is suggested tl\at work on 
local varieties might be of considerable importance. * 
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CONCLUSIONS 

Soils * — It has been shown that padi is commercially grown on a large 
variety of soils and that water there seems no reason to suppose that 

many areas in Malaya could not be profitably employed which normally are 
considered to be on the light side. The point is being tested on the padi 
tanks at the Experimental Plantation, Serdang. 

n 

Mamtres.—The results quoted show that increases are not invariably to 
be obtained even on the same soil type ; so far, no satisfactory explanation 
is forthcoming of many of the differences of response observed. 

It is urged that the monetary return be always given a prominent place 
in the records of trials, and that a large margin of safety be established 
before recommendations are made to the ryot. 

The effect of especially careful cultivation of Test and Demonstration 
Plots should be considered. It is urged that the final tests or demonstra- 
tions should always be made with the standard of cultivation current in the 
district. If it is desirable that the standard of cultivation be raised, it is 
suggested that this should be the subject of a separate campaign. 

The question of nursery manuring, the application of nitrogen by 
instalments, green manuring, the use of cheap naturally occurring but slow 
acting manures and the use of basic or neutral instead of potentially 
actually acid manures on Malayan soils require study. 
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AGRICULTURAL RESEARCH AND 
DEMONSTRATION IN THE DUTCH 
EAST INDIES'^ 

ORGANIZATION OF DEVELOPMENT WORK 

T HK work of agricultural development in the Dutch East Indies is 
beinj^ carried on by several more or less distinct organizations. 
Some of these are linanccd and controlled by (jov(?rnment, while 
others of very great importance are under tlie control of private 
bodies whi('h are directly interested in plantation crops. The 
presence of this set'ond class of org-ani/ation is, in (act, one of the most 
striking features of agric'ultural development and as rny attention was 
devoted mainly to plantation crops, I had a partii'ularly favourable opportu- 
nity to study them. 

The (rovernment Department which has as its main function the 
development of agriculture^ is the D<‘partment of Agritailture, Industries and 
C\)mmerce with its Headquarters at JEiitenzorg in \\'est Java about 30 miles 
from Hatavia. 1'here are, in addition, other depaiimcMits which have 
important functions to perform in ('onnection with agric ulture. Thus, the 
Department of Justice Itas, as one of its sections, a Labour OTic'e whic'h 
deals with (a) labour legislation and statistic s, (b) supervisipn of the health 
and safety of labour, (<') labour unions, ami (d) labour inspec'tion. The 
Civil Service Department, whicli corresponds somewhat to our Revenue 
Deparmtent, has the control of (lovernment land and the allotment of land 
for I'ultivation. The Department of Credit and Co-operation has to do with 
the organization of c'o-operative credit and has also under its control the 
oi'ganizing and subsidizing by (lovcsrnment of colonization in the so-called 
outer islands which are still, for the most part, sparsely populated. Finally, 
the Department of Public Works supervises the (onstruction and manage- 
ment of irrigation works which are a most important factor in the develop- 
ment of the Dutch East Indies and more- espec ially of Java. 

The Department of Agriculture, Industries' and Commerc'e, has very 
w'ide functions and an extensively and rather complicated organization. It 
has, in fac't, the functions of at least three of our dc^partments, viz., the 
Department of Agricult unq the Department of Industries and Commerce, 
and the Forest Department. In addition, it carries on work in connection 
with the development of Fisheries. It has, also, under its control the world- 
famous Buitenzorg Botanical Ciardens with extensive laboratories attached 
to it and a large Zoological Laboratory and Museum which arc con<;erned 
with a study of the fauna of the islands. It thus controls most of the work 
that is being done by (Tovernment in connection with the economic develop- 
ment of the Dutch East Indies. 

It would, I consider, be out of place in a report such as this*to,go in 
great detail into the organization of the Department, and T shall therefore 
touch only upon what appear to me to be the most important features.^ 

A. CENTRAL ADMINISTRATION 

This is divided up into four sections which deal with the various 
divisions of work of the Department. As the organization of these sections 
does not appear to me to be particularly logical, ** I shall not go into the 

* By Leslie C. Coleman, M.A., Ph.D., Director of Agriculture in Mysore, in 
General Services — Bulletin No. 14, 1981, of the Department of Agriculture, Mysore Sta\e, 
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matter. It is interesting to note, however, that attached to the central 
administration is a central statistical office which deals not only with statisti- 
cal data connected with the activities of the Department itself, but with the 
statistics of import and export and excise duties and the statistical data 
connected with education. It functions, therefore, as a central statistical 
office for Government. 

B. DIVISION OF AGRICULTURAL SERVICE 

Under the Scientific and Sectional Services connected with agriculture, 
there is a division of Agricultural Service under a separate Chief. 
This section is, in the first instance, concerned with demonstrations 
and field experiment work on native holdings throughout all the 
islands. The staff consists of European (Dutch) officers trained in Holland 
(so-called consulting agriculturists, Landbouw Consulenten) with a large 
number of native assistants (Adjunct Landbouw Consulenten) trained in the 
secondary agricultural school of the Department. Up to a comparatively 
recent date, all of this work was directed from the head office at Buitenzorg. 
Now, however, the demonstration and field experiment work in the three 
provinces of Java proper (West, Central, and East Java) is under the 
control of the provincial administration concerned. These provincial 
demonstration services have not their own experiment stations and must, 
therefore, draw upon the central department for new varieties of seeds and 
for the technical information upon which new demonstration must be based. 
The central department continues to control demonstration work in the 
two native States of Java, (Djokjakarta and Soerakarta) and in all the 
l^utch East Indies outside Java. 

Attached to the Agricultural Service Division is a section of agricultural 
economics whose function it is to study the economic condition of the 
various agricultural industries, both European and native owned. The Chief 
of this division is also temporarily in charge of the section of Marine 
Fisheries. 

A GRICU LTl ^EA L EDI n\4 TJ( )N 

Under the same division is to be found the Section of Agricultural 
Education. The organization of Agricultural Education embraces the 
following : 

1. A Secondary School 0 f Af^riculture at Bnitenzorf!:. — ^This school 
has a three years* course' of training in Agriculture and Forestry with 
entrance requirements which are apparently about the same as for Agricul- 
tural Colleges in India. This institution is supposed to give young meji 
training, fitting them for life as practical agriculturists but, as far as I could 
ascertain, is at present useful largely in training so-called Assistant Consult- 
ing Agriculturists (Adjunct Landbouw Consulenten) and Forestry officers 
who are employed under Dutch sui>erior officers for demonstration and field 
work in connection with Agriculture, Horticulture and Forestry throughout 
the Dutch East Indies. 

2. Culture*" Schools. — ^There are two of these institutions for the 
training of men for lower posts in the Agricultural and Horticultural Services 
and in the Forestry Service. These schools have also a three years* course. 

3. , Agricultural courses in village schools which are, on the whole, 
organised in much the same way as are similar courses in the schools of 
Mysore and are, of course, under the control of the Education Department. 

4. Industrial Schools. — These schools are established with the aid of 

a Government subsidy and have as their object practical training in village 
industries. , ^ 

It is inadvisable to deal at length with questions connected with Agricul- 
tural Education and Demonstration in a report on Organization. I shall 
go^intOithis more fully in a separate report to be submitted later. 
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C. DIVISION OF GENERAL AGRICULTURAL 
EXPERIMENT STATION 

This division embraces all the defiiniiely scientific and research activities 
of the Department in connection with Agriculture and includes the following : 
(a) A ('entral Laboratory Section ini'luding — 

1. A Soils Laboratory ^ 

2. A Chemical Laboratory 

3. A Micro-biological Laboratory and 

4. A Botanical Laboratory. 

(h) The Agricultural Institute including — 

1. A sub-section for the study of meteorology and a 
bureau for the improvement of agricultural imple- 
ments. 

2. A sub-section dealing with the seltxtion and breeding 
of perennial crops. This section is at present engaged 
chiefly in breeding work on Rubber^ ("oconuts, and 
Kapok. It has also been conducting work on the 
breeding of coffee but the station for this purpose has 
been recently transferred to another Section. 

3. A sub-section for the selection and breeding of annual 
crops. The sub-sect fon is at present engaged princi- 
pally on the iniprovemenl of Rice, Soy Beans, ("assava, 
Maize and Groundnuts which comprise the most 
important annual crops grown in native agriculture. 

(c) The Institute for Plant Diseases. This. Institute is engage^d 
chiefly in the investigation of insect pests, but has also 
a sub-section dealing with plant diseases. 

D. DIVISION OF GOVERNMENT AGRICULTURAL 
ENTERPRISES 

In addition to the definite experimental and demonstration work of the 
Department, it controls a very considerable number of estate enterprises 
which are conducted primarily for the sake of pi*ofit. Thus, there is a large 
Tea and Cinchona Estate ((iouvernement Tee-en Kina-Onderneming) under 
the control of Dr. M. (i. J. Kerbosch which I visited and upon which I shall 
report in another connet ticin. 'I'hen there is the so-called (Government 
Rubber Industry (Gouvernements Rubber-Bedrijf) under Director A. van 
Gelder, w'hich has the control of 17 estates viz., 13 rubber estates^ one 
coconut, one guttapercha, one oil palm, and one coffee estate, in addition to 
an iindustrml enterprise for the manufacture of turpentine. While, as 
stated, these estates are run on a commercial basis for profit and have, 
in the past at least, given a handsome revenue to (Government, a consider- 
able amount of experimental work is also being done* upon them and a 
separate scientific staft' is maintained for this purpose. There* is,, so 1 was 
informed, a considerable amount of ccitigism on the part of private* estate 
owners of the policy followed by Government in undertaking and pursui'ng 
agricultural enterprises for a profit. That they haye been able to sTicceed 
as well as they have is, no doubt, due largely to excellent management. 
It is, however, only fair to state that the two enterprises which I visited 
(the tea and cinchona plantations, and the coffee estate) were very favour, 
ably * situated, both as regards soil and climatic conditions. The work that 
is being done on these estates is undoubtedly of a very high character and 
the scientific results have already been of great benefit to some of ^he 
industries concerned. One cannot help but feel, however, that there must 
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be some lack of co-ordination iii the Department itself between the work 
that is being carried out on the breeding of perennial crops at Buitenzorg 
and that which is being done on these various Government plantations. 

E. DIVISION OF GOVERNMENT BOTANICAL GARDENS 

This division embraces all activities of the Department which have to do 
with pure as opposed to applied scientilic work in the Natural Sciences. 
The various institutions are ^as follows : 

(a) The Botanical Ciardens in Buitenzorg with two branch gardens. 
These comprise the finest and best arranged collection of tropical plants in 
the world. 

(b) The Herbarium and Museum for systematic botany. 

(c) The Botanical Laboratories including the famous Treub Labo- 
ratory at Buitenzorg and a laboratory in the mountain garden at Tjibodas. 
It is interesting to note that these laboratories are maintained largely for 
the benefit of foreign research workers who wish to engage in research 
work in botany in the Tropics. A list of tiie men who have availed them- 
selves of this great privilege is found in the laboratory and it is interestinjg to 
note the very large proportion of foreigners who have availed themselves of 
this privilege. 

(d) The Zoological Museum and Laboratory. 

(e) A Laboratory for research in Marine Biology, and 

(/) A Phyto-chemical laboratory. 

F. DIVISION OF FORESTRY SERVICE 

This division is under a Chief Inspector wlio is entrusted with I he 
administration of Government Forests and Plantations. These are very 
extensive. In Java alone, there are at present about 3,500,()t>0 acres ol 
reserve forests, approximately half of this area being under Teak. In the 
outer islapds, w'here the forest areas have been much less fully surveyed, 
the area has been estimated at approximately 275 million ai'res. 

The work of the Forest Set vice is carried out by 5 divisions: 

1. Division of working plans, sub-divided into working plan section 
and section of foresrf, survey and mapping. 

2. Forest Research Institute. 

3. Administration of teak forests in Java. 

4. Administration of mixed and hill forests in Java. 

5 Administration of forests in the outer islands. 

The superior staff consists of 11 inspect n's and 123 assistant inspectors, 
in addition, there is a subordinate staff of 165 chief rangers, etc., and 2,073 
foresters,^ timber yard overseers, forest guards. It is interesting to note 
that all the superior staff and most of tlie hig:her subordinate staff consist of 
Europeans. 

G. DIVISION OF CIVIL VETERINARY SERVICE 

This division has the charge of ‘disease control and the improvement of 
livestock. In addition to the District Staff, which is directly concerned 
with veterinary work throughout the Dutch East Indies possessions, there 
is a very well-organised and equipped Veterinary Institute under the direc- 
tion of Dr. C, Bubbermiin. This Institute is engaged in research work on 
animal diseases, chiefly those of cattle. It has also an important section 
engaged in the preparation of .sera and vaccines for the control of the more 
important cattle diseases. Lastly, the division controls a Veterinary School 
with a toftr years' course of veterinary instructiom This school is the train- 
ing place for the native staff of the division. 
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H. DIVISION OF INDUSTRIES 

This division has a laboratory for conducting* research work in connec- 
tion with industries, both agricultural and otherwise, and has, as its main 
function, the furnishing of information to industrial enterprises, European 
and native. 


I. DIVISION OF COMMERCE 

This division has, as its main function the spreading of information in 
the Netherlands East Indies and abroad with reference to the various 
products of the country and the economic situation in general. It has under 
it a Museum and Enquiry Ollice for Economic Botany. The Stores Depart- 
ment and the Bureau of Weights and Measures are also under the control 
of this division. 

The organizatioiii outlined above is seen to emphasise the paramount 
importance of agriculture to the economic development of the Dutch East 
Indies. 1 am by no means prepared to suggest that the organization found 
in the Dutch East Indies is one that we should copy. It should, and I 
believe does, ensure a ('o-ordi nation of effort towards the economic develop- 
ment of the country which, with a division of the activities among various 
separate departments it would be ditticult if not impossible to attain. 

ORGAXIZATIOX I NDER PRIVATE CONTROL 

As already stated, a characteristic feature of work concerned with 
agricultural development in the Netherlands East Indies is the extent to 
which private organizations of growers (largely Eurupean.s) support agricul- 
tural research. This is a feature which should be borne constantly in mind. 
It is not too much to say that the acknowledged reputation of these colonies 
lor research in tropical agriculture is based largely on the work that has 
been done on experiment stations supported and ( ontrolled by private enter- 
prise. Un'lil comparatively recently, the individual experiment stations 
were organised and supported by comparatively small organizations of 
planters formed, either on the basis of crops, or on geographical position. 
Within the last few years, however, a need for co-ordination of effort has 
been felt and this has led to the formation large organizations controlling 
a number of separate stations. Thus the sugar industry, w’hich formerly 
had three separate experiment stations controlled by three separate organi- 
zations, has now one organization for the control of all its experimental 
work. Similarly, all the experimental w-ork done in Java on the so-called 
‘^mountain cultures” tea, coffee, rubber, and cinchona, which was formerly 
controlled by a number of different organizations is now’ under the control 
of the (ieneral Agricultural Syndicate. There are, how^ever, still a number 
of experiment stations under the control of smaller or^a.nizations w’ho have 
not joined the Syndicate. Thus, the Experiment Station for Vor*^tenIand 
Tobacco at Klaten is supported by a comparatively small group of tobacco 
companies. The rubber planters of East Sumatra and the tobacco planters 
of the province of Deli in Sumatra have each their own expej'iment station. 
The tobacco companies of Besoeki province (East Java) have retained their 
independence and partially support the ’Experimcnl Station at Dumber in 
that province wdtere valuable work on the improvement of tobacco is ‘in 
progress. • 

Before describing the research organizations under these various associ- 
ations of planters, it may be w’ell to refer to two central organizations. 
These are two general organizations in Batavia,* the Board of Estates (Onder- 
nemersraad) and the Indian Association of Estate Owners (Indische Onder- 
nemersbond). These tw^o organizations look after the political, (^'ommercial, 
and shipping interests of different branches of plantation agriculture. 
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PRIVATE RESEARCH ON SUGARCANE AND 
SUGAR MANUFACTURE 

As stated above, this work is under the control of an organization 
which represents practically the whole of the European-owmed sugar industry 
in Java. This is the General Syndicate of Sugar Manufacturers in the 
Netherlands East Indies, with which is associated a central sales organiza- 
tion, the Associated Java Sugar Growers. 

The standing committee of the Sugar Syndicate acts as a consultative 
committee relative to the sugar industry whose function it is to give advice 
and information and to put proposals with regard to this industry before 
Government, the Directors of Ciovernment Departments and the heads of the 
Provincial Administrations. The Syndicate publishes its own journal, the 
“Archief voor die Zuikerindustrie” which, incidentally, is no longer free for 
general distribution outside the Syndicate. 

The Sugar Syndicate controls a very large and well-equipped Experi- 
ment Station for sugarcane cultivation and sugar manufacture at 
Pasoeroean, in East Java, with a branch devoted to the study of the diseases 
of cane at Cheribon, in West java. At the time of my visit, this branch 
laboratory was being closed and the work on cane diseases transferred to 
Pasoeroean. 

The Station at Pasoeroean is undoubtedly one of the best equipped 
stations for sugar in the world.* It has a budget of 14,fK),0()0 guiluers 
(about Rs. 15 lakhs) with a staff of approximately 50 European scientific 
officers. It is divided into three sections, each with its own Director. There 
is a very large agricultural section under Dr. W J. Koningsberger with 30 
scientific associates, a technological section under Dr. P. Honig with 12 
scientific associates add an Engineering Section under Professor E. C. von 
Pritzelwitz van der Horst with 6 scientific associates. These three sections 
are independent, the general control of the station being under the Board ot 
Directors with Professor von Pritzelwitz van der Horst as Ghairman, 1 
shall deal fully with the work of this station in a separate report. 

The General Agricultural Syndicate, —This syndicate controls a Tea 
Experiment Station in Buitenzorg under Director Dr. J. J. B. Deuss, a 
Rubber Experiment Station in Buitenzorg under Dr. J. Gandrup as Director, 
a Cinchona Experiment Station at Pengalengan, under Dr. M. G. J. 
Kerbosch, a Station mainly for Robusta Coffee at Malang under Dr. A. J. 
Ultee as Director, a Station mainly for Arabia coffee in Djember under 
Dr. J. Schweitzer as Direinor, and a small Experiment Station at Salatiga. 
In addition to the work on experimental plots or estates controlled by the 
stations themselves, a very great deal of experimental work is done on 
private estates. I .shall refer to this in more detail elsewhere but would 
commei^d to the attention of planters in South India the very serious manner 
in which the planters of Java view the problems upon which their prosperity 
depends. I may point out here that in addition to bulletins and memoirs 
published by the various experiment stations under the General Agricultural 
Syndicate, » a Very great d^al of information of much practical value is 
published in the form of short papers in a special journal published by the 
S.yiildicate, “De Bergcultures’\ This journal is not available for circulation 
to anydne who is not a number of the Syndicate. 

In addition to the experiment stations controlled by these two large 
Syndicates, there are three stations (two in Sumatra an 1 one in Java) which 
are controlled by smaller ^nd more local organizations. These are (a) "the 
Deli Tobacco Experiment Station at Medan, Sumatra, Director Dr. J. 
Kuyper {h) the Experiment Station of the A.V.R.O.S. (Algemeen vereenig- 
iiig ^van jRUbber planters ter Oostkust van Sumatra or General Association 
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of Rubber planters on the East Coast of Sumatra) also at Medan, Director 
Dr. A. d Angremond and the Experiment Station for Vorstenland Tobacco 
at Klaten near Djokja, Director Dr. Tollenaar. 

The budgets of all these various experiment stations amount to about 
Rs. 10 lakhs per annum so that with the budget of the Sugar Experiment 
Station we have a total of Rs. 25 lakhs per annum spent by private organi- 
zations of estate owners in Java and Sumatra on experimental work for the 
betfiefit of their respective planting industries. • This is in addition to what 
must be a very considerable sum spent by individual estates on experimental 
work. It is, I think, safe to say that no less than Rs. 30 lakhs are spent 
every year by planters on experimental w^ork for the improvement of the 
planting industry as a whole. This is more than the total budget of the 
Department of Agriculture in Madras Presidency and considerably more 
than double that of the Agricultural and related Departments in Mysore. 

With the large number of different privately controllcvd experiment 
stations which exist in the Netherlands East Indies, there must, 1 think be a 
considerable lack of co-ordination and evidence was not lacking in this 
direction. As far as the stations controlled by the General Agricultural 
Syndicate a[re concerned, efforts are being made to reduce unnecessary 
duplication of wwk. Tlius the soils work for all the stations of the 
Syndicate has been concentrated in a special soils laboratory which is 
attached to the 7'ea Experiment Station in Huitenzorg. Annual conferences 
of workers are also held to discuss problems of general interest and this 
must aid in preventing misunderstanding and unnet'essary duplication. 

As regards the relation between the (iovernment Department of Agricul- 
ture ^nd the privately controlled stations, the situation is not quite so clear. 
A certain amount of correlation is achieved from the fact that the Director 
of the Department of Agriculture, Industries and Commerce, is also a 
member of the Board of the General Agricultural Syndicate. In fact, the 
Government through its Tea and (dnehona Plantation is a subscriber to the 
syndicate funds. There was also sufficient evidence that in the case of 
special danger such as that created by the presence of the Coffee Berry 
Borer, the help of the Department is freely sought and given. Still, it must 
not be forgotten that these privately owned stations are quite naturally being 
conducted primarily in the interests of subscribers and only indirectly in the 
interests of agriculture in general. Imdoubtedly, many of the new varieties 
and new methods orginated on the stations get out into general use by 
native growers but the interests of the two groups of growers are hardly 
considered as one. In fact,, in the case of rubber, and 1 think, to a lesser 
extent, in that of coffee, they are looked upon by the luiropean planter as 
distinctly antagonistic. I believe the relationships in South India in this 
direction are distimctly happier and I, for one, look upon the example set 
by our Coffee Experiment Station where the needs of c 9 ffee planters of all 
classes and nationalities are dealt with equally as a happy augury for the 
future. I would look on any change in this, relationship as a very distinctly 
retrograde step. 
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PASSION FRUIT CULTURE 


T HK Passiflora family is of wide distribulioin throug-hout coastal 
Queensland, indigenous varieties being found from the south to 
the far north. None of these, how'ever, produce fruit which 
could be classed as edible. Passiflora and Tacsonias were 
originally listed separately, but are now included under the former 
heading. Thirty-six species which have edible fruits are enumerated by 
Mr. P. J. Wester in the February (1931) issue of the “American Chamber 
of Commerce Journal’’, who remarks: “Here lies a tremendous virgin field 
open to the plant-breeder to eJfect new flavour combinations, enlarge the 
fruits, reduce the seediness, improve shipping qualities, and extend the culti- 
vable range of the passion fruits”. Two varieties, Passiflora amethystma 
and P. lauri folia (both producing hard-shelled fruit of most excellent quality, 
though the latter in sparse quantity on account of its being more tropical) 
existed in southern Queensland some forty years ago, and appear to have 
been almost forgotten. Both of these varielitjs, particularly the latter, are 
considered to be almost or entirely immune to the diseases known as “leaf 
spot” which causes such heavy losses with the common variety P. ediilis, 

.All passion fruits are climbers, and the varieties above referred to are 
either semi-tropical or tropical, and require a w^ell-drained friable rich 
sandy loam soil to be grown to the best advantage; but the common passion 
fruit can be growui^ on comparatively poor soils that are naturally well- 
drained, provided they are systematically manured, well cultivated, and are 
not subject to severe frosts. Stagnant w'ater at the roots is fatal, and very 
heavy soils should not be selected. 

As with all other fruits the land should be thoroughly prepared prior to 
planting, so as to reduce to a state of perfect tilth and provide the right 
soil conditions in which to start the young plants. This is a matter of very 
great importance and one that tloes not receive the attention it should, as 
not only passion fruit but all other fruits are frec}uenlly planted in land 
that is very far from being in good order, and which should have received 
much more care and attention in order to enable it to produce healthy 
vigorous plants that will yield payable returns. 

Passiflora edulis — Passion Fruit. — This variety is tlie one that is most 
commonly grown, not only in Queensland, but throughout Australia. There 
are at least three types, the large-fruited or “giant” passion fruit, sometimes 
called “Mexican”^ wdiich attains a size of over 2 inches in diameter, the 
common type which averages about If inches in diameter, also a yellow- 
coloured variety. The former^ though a larger and more showy fruit, is 
somewhat disappointing, as it is frequently a shy bearer and the fruit does 
not contain as large a percentage of pulp as the common type, wdiich is the 
best a^l-rbund commercial fruit. Tht* best fruit has a very dark purple skin, 
w^hich fs filled with an ora nge-('oI cured pulp in wdiich the seeds are imbedded. 
The pulp is slightly sub-acid and possesses a very distinctive agreeable 
flavour, so that when used as an ingredient of a fruit salad it imparts its 
characteristic flavour to it, and the salad is greatly improved thereby. 

The plant is easily propagated from seed, all that is necessary being to 
.select perfect fruit, fully tnatured, from a perfectly healthy plant that is free 
from leaf, root, vine, or fruit affection of any kind. The pulp, when 

—5 

* Queensland Agricultural Journal, ^'ol. XXXVI, Pfiri I, 1 July, 1931. 
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removed from the fruit, should be placed m a tub or suitable vessel, and be 
covered with water, the mass beinj^ then allowed to ferment long- enough to 
free the seeds from the pulp, when they should be strained olT, well-washed 
and dried. Prior to planting, the seed should be soaked overnight by 
placing it in the bottom of a basin and pouring hot water ^ at a temperature 
of 180 degrees over it, and allowing it to remain until the following morning. 
If early spring-ripened fruit is selected and the se^ed is planted as soon as 
ready, good strong plants will be available for summer planting, but, if 
plants are wanted for early spring planting, the seed must be sown the 
previous autumn. The seed should lx‘ sown in a specially prepared seed- 
bed in soil of a light, free nature, containing a quantity of leaf mould or 
humus — a good potting soil-~-and the young plants should be sheltered from 
the sun and judiciously watered should the soil bec'ome dry. When the 
seedlings are about 1 foot high or larger they should be planted out in the 
permanent position, taking care to keep them moist so that they will not 
dry out. 

IVior to planting, the land is marked olT in rows not less than 10 feet 
apart. A trellis consisting of good fencing posts, placed 15 feet apart in 
the row, is erected along the row, the posts being set with their width 
across, not in the direction of the row. The posts should be about 8 inches 
wide by 3 inches thick by 6 feet 6 inches long, and be set 20 inches in the 
ground. The end posts must be much heavier, sunk much deeper in the 
soil, and well strutted as they have to a('t as strainers, and prevent the wires 
that are attached to the top of the posts from sagging when they have to 
carry a heavy growth of vines. Two No. 8 galvanised, wires are firmly 
fixed to the top of the posts, one on each side, so that when in position they 
form two parallel lines, 8 inches apart, on which the vines are trained. The 
young plants are planted midway between the posts, right under the wires, 
and are lied to a light stic k or other temporary support till they reach the 
height of the wires, when they are topped and two main lateral stems are 
allowed to develop, all other lateral growths on the main stem from the 
ground to the wire lieing removed. The two main laterals are then trained 
on to the wires, and when they meet those of the adjacent plants their 
growth is topped by pinching back the terminal growth, which causes 
secondary laterals on whic h fruit is borne to be thrown out all along thc! 
main lateral. These secondary laterals, if left alone, throw out further 
laterals and these again in turn make more lateral growth, with the result 
that a very dense and tangled growth of vines is produced from whicrh it is 
hard to separate the primary and sec'ondary laterals and which, owing to its 
dense habit of growth, is frequently prone to be attac^ked by disease. 
Systematic pruning is, therefore desirable — first to keep the plants healthy^ 
secondly to produce strong new lateral growth on whicji good fruit will be 
grown, and thirdly to bring in the crop at diiTerent periods of the f’ear, so 
as to get a better distribution of the crop ipstead of a glut at one time and 
a scarcity at another. When an aulumii or winter crop is desired the main 
summer crop must be sacrificed. 'Phis is done 'by pruning the vines right 
back to the secondary laterals when they, a re showing their blossoms* for the 
summer cu'op, and this will have the effect of throwing out a new^ growth 
which will blossom at a later period. A word of warning is, hOwever, 
necessary; don’t prune hard back in dry weather — you will probably kill the 
plants if you do so — but wait till the ground has had a good soaking, when 
the .plants will throw out a fresh growth ve^y quickly and will not be 
permanently injured. A good dressing of quick-ficting manure at this lime 
will be found beneficial and materially increase the following crop. 

Mr. Briinnich, in the publication “Complete Fertilisers for*Karm*and 
Orchards”, recommen Is the following manure for passion fruit: 
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“Use per acre, in accordance with the richness of the soil, a mixture 
of 1 to 2 cwt. nitrate of soda ; 4 to 8 cwt. blood amd bone manure ; 
1 to 2 cwt. superphosphate; 1 to 2 cwt. sulphate of potash, A 
top-dressing of 1 cwt. of nitrate of soda in spring will be found 
beneficial. * * 

This is a complete manure rich in organic and inorganic nitrogen, 
citrate and water soluble phosphoric acid as well as potash, and should not 
only act quickly but be fairly lasting in its effect. 

The passion fruit is liable to be attacked by several different pests and 
diseases, of which the leaf disease is by far the most serious. This disease 
has only made its presence felt during recent years, and is of an obscure 
nature. It attacks every part of the plant above ground — the flowers, 
leaves, and laterals. The latter are killed by a small portion of the stem 
becoming affected to such an extent that it dies and all the rest of the 
lateral tbat is beyond the part attacked shrivels and dies, frequently when 
it is covered with fully grown but immature fruit which shrivels, up. This 
affection has received the careful attention of the Vegetable Pathologist, 
and the result being the discovery of a new fungus controlled by Bordeaux 
mixture. Red spiders and spinning mites frequently injure the leaves and 
young laterals. These pests can be kept in check by spraying with sulphide 
washes or dusting with finely ground sulphur. 

Scale insects of various kinds also attack the wood, leaves, and fruit, 
generally where plants are growq under adverse conditions. These may be 
kept in check by systematic spraying, but can only be effectual when the 
vines are systematically pruned, as when grown in a dense mass the spray- 
ing material used has little chance to come in contact with the majority of 
the insects. 

Neriiatodes injutv the roots, particularly in light soils, and an appli- 
cation of cyanogas to the soil prior to planting will temporarily eliminate 
the pest from treated soil. The material is best applied when ploughing by 
being lightly distributed along the bottom of each furrow immediately prior 
to its being covered. A simple attachment may be fitted to the plough to 
allow the cyanogas to fall immediately in front of the falling earth which is 
being turned by the mould board. When a small area has been treated a 
heavy rbller should be passed over the surface to close the soil and delay 
the escape of the gas fum<es. The addition of nitrogen to the soil also 
militates against the effect of the pest. Light dressings of nitrate of soda 
or sulphate of ammonia at intervals of not more than three months are 
recommended. The quantity for each dressing (February, May, Aiigu.st, 
and November) in light soils should bq at the rate of about 1 cwt. per acre. 
In medium and heavy soils this quantity may be reduced by one-half. 

Fruit fly also attacks the fruit, as does also the sucking bug. The 
latter sometimes causes a heavy loss, as the punctured fruit either drops or 
if it remains on the vine becomes hard and woody. The bug is very fond of 
the red prickly cucumber, copimonly known as the “Cape or African 
CJucumber”, and if .this is used as a trap, a large number of the bugs can be 
caught and destroyed. 

When fruit fly is troublesome, trapping with Harvey's fruit fly lure as 
soon as* the first sign of the fly’s presence is seen, or with the following 
fure originated with Mr. H. Jarvis (Entomologist) — 1 teaspoonful synthetic 
vanilla, 1 tablespoonful Scrubb’s ammonia, and IJ pints of water — and 
systematically attending to the traps will result in the destruction of large 
numbers of female flies, aqd thus reduce the loss they would cause .were 
they allowed to lay their ^ggs in the immature frujt while the skin is still 
soft and before it becomes so hard that the fly cannot pierce it. Ordinary 
gl^ss fly traps, placed not more than 30 feet apart, are recommended, and 
the reneVal of the lure contained in these every three days is desirable. 
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Passiflora quadmngularis — Ciramadilla, — The granadilla is a tropical 
fruit that is better suited to the northern than to the southern part of this 
State, though excellent examples of the large type of granadilla — ''Macro- 
carpa *' — <"an b' produced in the coastal districts both to the south and 
north of Brisbane, provided the situation is a warm one, free from frost and 
well protected. The Macrocarpa^ as its name signifies, is a very large type 
of granadilla, the fruit frequently weighing several pounds. The seed cavity 
is small for the size of the fruit, and is surrounded by a thick layer of whitish 
flesh which has no distinctive flavour, but which, when flavoured with lemon 
or other suitable flavouring, is used for pies. It is not as a rule a heavy 
bearer, and must be grown on a horizonal (not lateral) trellis. 

The northern granadilla — quiidratifrularis — is a smaller fruit of a some- 
what irregular, obloing shape, about 4 to 4^ inc^hes in diameter. The pulp 
cavity is large and filled with large seeds surrounded with a pale-yellow pulp 
of exceptiomally high flavour when the fruit is fully ripe, which is known by 
the outer fleshy covering becoming soft, and the skin, instead of being a pale 
green turns a dull yellowish-green colour. This variety when fully ripe is 
one of the highest flavoured tropi('al fruits, and eaten either alone or used 
in combination with the papaw, pineapple, banana, and the juice of a lemon 
or lime to form a fruit salad, it is very hard to beat. Unfortunately, it does 
not carry well and consequently can only be obtained in perfect conditions 
where grown. The granadilla requires a deep, well-drained, rich loamy 
soil to be grown to perfection, and it docs best when trained to an overhead 
trellis. Similar manuring to that recommended in the case of the common 
passion fruit will be found beneficial. 

Passiflora Jaurifolia — Bell Apple — ^The Bell Apple is practically unknown 
in this. State, though its fruit is quite equal to that of the previously men- 
tioned varieties. It is a handsome and vigorous climber, and is more 
valuable for covering unsightly edifices or for ornamental purposes than 
for fruit production, and its cultivation for the latter purpose is not 
recommended. Without hand fertilising it carries but few fruit in the 
south, but would probably be much more productive in the tropics. ' 

Passiflora li^ularis — Mexi('an Passion Fruit. — This fruit may be 
eliminated from the list. The pulp is almost flavourless beyond a trace of 
sugar, and the appearance of the fruit is not attractive. 

Passiflora vtollissivni — the Banana-shaped Passion h'ruit. — The fruit of 
this variety is used as a substitute for the genuine passion fruit, w^hich the 
pulp somewhat resembles, also the seeds. The latter are in excessive 
quantity, whilst that of the* pulp is correspondingly reduced. The vine is 
hardy and of very free growth but cannot be recommended for planting for 
commercial purposes. 
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VITAMINS AND PROPHYLAXIS ' 


Vitamins are substances of very pronounced physiological activity, and 
can produce remarkable changes in the normal body, even in minute doses. 
Lack of adequate vitamin siipplies results in the occurence of what are 
known as deficiency diseases, and recognition of the need of sufficient of 
the various vitamins in our diet enables us to practise with advantage the 
art of preventing disease. A good mixed diet contains, as a rule, most if 
not all of the vitamins required, but additional vitamins are needed by 
children and adolescents. Milk of good quality contains most if not all, 
of the vitamins, and its regular consumption in fairly large quantities, in 
conjunction with leafy vegetables and the ordinary cereals, tubers and 
muscle meats, provide a satisfactory type of diet, particularly if a certain 
amount of raw vegetable food, such as oranges, be taken daily to provide a 
sufficient amount of anti-scorbutic material. 1'here are six vitamins now 
universally recognised, and two or three more are, as it were, on probation. 
V^itamins A, O, and E are oil-soluble substances, consisting of carbon and 
hydrogen, with a small quantity of oxygen ; they are probably alcohols or 
ketones, or both. Vitamins B, and C are water-soluble substances, tfe 
former being a complex of five or more separate factors, the most important 
of which are known as Bi and 132. Vitamin D is the only factor which 
can be synthesised in the animal body, or which has any fundamental 
association with sunshine. It can be formed by the action of the ultra-violet 
rays of sunlight upon ergosterol contained in the skin of animals, and is the 
only factor which is not present in sufficient quantity in an ordinary good 
mixed diet. 

THE FUNCTIONS OF THE VITAMINS 

Vitam'in A is essential in the diet if it is to be ad(^quate for growth and 
the maintenam e of health. It occurs in cod-liver oil, butter, and other fats, 
also in egg yolk and green leaves. In experiments on animals fed on 
materials containing no vitamin A, infections were found to occur regularly 
and invariably. As a preventive of infection in human beings, it is proving 
itself invaluable, while ad miifiist ration of large quantities has been found to 
cure certain infections. An adequate supply of Vitamin A in the blood is 
necessary to maintain the mucous membranes in a state of full physiological 
activity, including their function of preventing the bacteria normally inhabit- 
ing the interior spaces of the respiratory and intestinal tracts from penetrat- 
ing into the body and producing a toxaemia. If the bacteria should so 
penetrate the mucous membranes and get into the blood stream, Vitamin 
D can ^ be used witih advantage to increase the bactericidal power of the 
blood. In clinical practice, therefore, it has been found advantageous to 
administer Vitamins A and D together in intensive doses for controlling, 
severe infections. 

Vitanjin B is necessar5' for growth in the young and for maintenance 
of health in the adult. Deficiency*^ of it is associated with loss of appetite, 
cortstipation and lassitude. Conversely the conditions can be remedied by 
adminfstration of Vitaiyiin B. Fresh milk, eggs, and yeast extract are 
excellent sources of supply. Malt extract of good quality cointains it in fair 
proportion, but much of the malt extract on the market contains none. All 
the factors contained in the eVitamin-B complex are essential to mammalian 
nutrition. 


* By John Humphrey in Th^ Chemist md Druggist, Vol. CXIV, No, 2671, April 
l83l, 4 
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Vitamin C prevents scurvy. It is plentiful in raw cabbage, orange ajnd 
lemon juice (not lime juice), tomatoes and juic'c of swedes. Concentrated 
orange juice provides a satisfactory means of providing Vitamin C in a 
suitable form for addition to pieparations containing other vitamins. Fresh 
milk contains this vitamin, also dried milk prepared by the hot-roller process. 
Other sources of supply are germinated legumes, spinach, and various soft 
fruits. 

» 

Vitamin D prevents rickets, dental decay, general ill-health and lack of 
tone. Its richest natural source of supply is the liver of the cod fish, but 
it is also found in fresh and dried milk, cream, butter, and animal fats and 
oils generally. It is now produced commen'ially by the irradiation of ergos- 
terol from yeast, and can thus be obtained in a tasteless form which lends 
itself to additioiii to foods and medicines as required. Its importance in 
('onnection with calcium and phosphorus metabolism is being recognised to 
an increasing extent, and many disorders due to imperfect supply and 
assimilation of calcium are found to yield rapidly to treatment, including the 
administration of Vitamin D, 

Vitamin K appears to be essential for normal reproduction and lacta- 
tion. It is found in the unsaponifiable fraction of wheat-germ oil^ and 
shows close relationsliip to the group contajning Vitamin A, and D. Milk 
contains a little of this vitamin, hut lettuce and wheat-germ are the most 
potent souR'cs of supply. 
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MEETINGS, C ONFER ENCES, ETC. 

BOARD OF AGR ICULTURE 

ESTATE PRODUCTS COMMITTEE 
Minutes of the Fiftieth Meeting of the Estate Products Committee of 
the Board of Agriculture Md at the Board Room of the Department of 
Agriculture at 2-30 p.m. on Tuesday, September 8, 1931. 

Present. — The Director oi Agriculture (Chairman) , the Director of 
Irrigation, the Director of the Tea Research Institute, the Entomologist, 
the Agricultural Chemist, the Mycologist, Messrs. R. G. Coombe, C. C. du 
Pr6 Moore, F. A. E. Price, T. J. Wilson, J. B. Coles, H. D. Garrick, 
J. Ferguson, F. H. Griffiths, C. E. A. Dias, T. Sathasivam, S. Pararaja- 
singham, James W. Fergusson, A. I'. Sydney-Smith, W. S. Burnett, A. H. 
Reid, James Forbes (Jr.), J. Carson-Parker, A. G. Baynham, B. M. Selwyn, 
Chas Bourchier, Gordon Pyper, R. Murdoch, L. P. Roundell, R. P. Gaddum, 
J. P. Blackmore, G. B. Foote, and W. C. Lester-Smith (/Icfmg Secretary) , 

Visitors. — Messrs, R. P. Hudson, C. N. E. J. de Mel, V. Canaga- 
ratnam, J. I. Gnanamuttu, Stanley Dias, H. P. G. Young (Provincial 
Engineer, C.P.), Rolf Smerdon J. R. Northway, R, K. S. Murray, and 
F. R. Tubbs. 

Letters or telegrams regretting their inability to attend the meeting 
were received from Sir Solomon Dias Bandaranaike, Mudaliyar S. M. P. 
Vanderkoen, Messrs. E. C. Villiers, A. W. Winter, A. W. Ruxton, 
C. Drieberg, Felix R. Dias, L. G. Byatt, N. D. S. Silva, J. H. Titterington, 
Allen Coombe, A. W. Warburton-Gray, A. Mahadeva, and the Government 
Agent, North-Western Province. 

The Chairman commented upon the good attendance and read the 
names of those from whom letters or telegrams had been received regretting 
their inability to attend. 

AGENDA ITEM 1. CONFIRMATION OF MINUTES 

The minutes of the last meeting which had been circulated to members 
were taken as read and were confirmed. 

Sir Henry L. de Mel ,and Mr. T. Sathasivam, members of the Estate 
Products Committee, who had received honours from His Majesty the King 
since the last meeting, were congratulated by the Chairman. 

PROGRESS REPORTS OF THE EXPERIMENT STATION, 

PERADENIYA 

Three Progress Reports of the Experiment Station, Peradeniya, then 
came up for discussion. 

points in comfiection with some of the rubber tapping experiments were 
raised by Mr. Bruce Foote and Mr. C. E. A. Dias. The latter suggested 
that an experiment be undertaken to try the results of high budding on some 
old rubber trees as being of possible value in connection with the rejuvena- 
tion of Q.ld fubber areas. ' This was agreed to. 

Exception was taken to a sentence (last section, lines 9-12) in connec- 
tion with cover crops in the July-August report. Mr. C. E. A. Dias 
requested that the statement might be deleted as being contradictory to the 
Soil Erosion Report. 

Mr. Bruce Foote strongly supported Mr. Dias. There was a prolonged 
discussion over this subject, despite the fact that it was pointed out that the 
period in question was 6ne of exceptionally heavy rainfall. It ‘was feared 
that certain waverers might be influenced against the use of cover crops. It 
w;^is finally agreed that in the minutes of the meeting it be record^ that 
certain members had taken exception to that particular sentence. 
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AGENDA ITEM 2. CO-OPTING OF MEMBERS 

The Acting Secretary proposed and Mr. R. (ii. ('oombe seconded that 
the following gentlemen be co-opted as memb(*rs of the Rstate Products 
Committee: Mr. Carsoii-Parker, in place of Mr. J. Sheridan-Pattersoiii, 
resigned, Mr. G. R. Whitby, in place of Mr. G. O. Hunt, resigned. 
Mr. A. W. Winter, during the absence of Mr. J. H. Titterington. The 
proposal was unanimously carried. 

AGENDA ITEM 3. NEW DEFIlsflTION OF THE 
SHOT-HOLE BORER AREA 

Mr. C. N. E. J. de Mel, IMant Pest Inspector, C entral Division, explained 
to the meeting the very desirable need for a new definition of the shot-hole 
borer area ; the proposal being to gazette no area smaller than a Chief 
Headman's Division as an infested area. 

After some dist'ussion the ('hairman’s proposal that before taking 
further action in the matter, it should be referred by him to the Planters' 
Association of Oylon, was agreed to unanimously. 

AGENDA ITEM 4. NETTLE GRUB 

Mr. J. Carson-Parker, Chairman of the IHa Ditsrict Planters' Associa- 
tion dealt briefly with this question and indicated that it was the unanimous 
opinion of their district that the present legislation should include Nettle 
Grub as a declared pest. The Chairman indicated that the matter would 
be referred to the Planters’ Association of ( eylon and Mr. ('arson-Parker’s 
proposal seconded by Mr. R. G. C(^ombe, that Nettle Grub be declared a 
prst in Ceylon and that the infested area in the first plac'c ht declared to be 
Uva — was put to the meeting and carried unanimously. 

Dr. Norris, Dr. Hutson, and Messrs. H. D. Garrick, A. G. Baynham, 
A. H. Reid, and B. M. Selwyn also contributed to the discussion. 

AGENDA ITEM 5. THE REPORT ON SOIL EROSION 

Mr. R. G. Coombe, after indicating that the Tea Research Institute 
Experiment Committee were taking action with regard to the question of 
Soil Erosion, enquired whether (Government, the Department of Agriculture, 
or any other body were making any move in this connection. 

The Chairman indicated that the Department of Agriculture proposed 
to devote its attention mainly to the problem of the small-holder and soil 
erosion. The matter was under consideration by the Rubber and Coconut 
Research Schemes and the Department were giving lectures to villagers on 
the subject. 

Mr. C. E. A. Dias indicated, by reference to the Dutch East Indies, the 
importance of this question in connection with the small-holder and the 
colotnisation schemes in progress and under contemplation. ^ 

Dr. Norris indicated the work in this connection which the Tea Research 
Institute had started and the future lines of' work which they proposed to 
take up. 

Mr. Coombe commented on the desirability of (xovernment c®nsulting 
the Department of Agriculture, prior to ’settlement, with regard ,to the 
suitability of land for colonisation purposes, 

The Chairman indicated that the matter woul'd be referred to the 
Minister and that he was sure that the remarks would have the results 
desired by the Committee. 

Mr. C. E. A. Dias indicated that he consid^rfjd it most desirable that 
the present soil erosion experiments at Peradtmiya be amplified and similar 
experiments instituted on the Iriyagama Division. Further, that an officer 
he seconded for work in connection with soil erosion. ' • * 
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The C!^hairman considered it possible that the desired further records 
1 ‘ould be obtained and promised to consider the question of the extension 
of the experiments to the Iriyagama Division. He indicated that the 
question of soil erosion propaganda by an officer specially deputed for this 
work would receive the necessary consideration, 

Mr. Gaddum brought up the question of clean weeding and soil erosion 
and Mr. R. G, Coombe stressed its importance and requested that this 
subject be put on the agenda for the next meeting. 

Mr. Bruce Foote suggested that it be the first item after the necessary 
preliminaries. 

The Chairman agreed and promised to see to the matter. 

Messrs. J. P. Hlackmore and A. H. Reid also contributed to the 
discussion. 

AGENDA ITEM 6. TEA PRUNING EXPERIMENTS 

Mr. R. (i. Coombe, at whose request this subject was put on the 
agenda, said that a series of tea pruning experiments had been started on 
St. Coomb’s Estate by the Tea Research Institute. At a meeting of the 
Board the Hoin’ble Mr. Panabokke (representative of the small-holders) had 
stressed the importance of all the information in connection wdth pruning 
experiments being made available to small-holders. It was considered that 
the only way in which this information could be usefully carried to small- 
holders was through the Department of Agriculture ; h(" asked, therefore, 
for the assistance of the Department in this matter through the services of 
the Agricultural Instructors, 

The Chairman indicated that there would be no difficulty in this connec- 
tion ; he had no douJ.)t that he could assist the Tea Research Institute in the 
manner desired and he thought the details could be left for consideration by 
Dr. Norris and himself. It would be possible, probably, to prepare a 
leaflet in the vernacular for distribution. 

AGENDA ITEM 7. TEA TORTRIX RETURNS 

The Chairman called for comments on the returns which had been 
circulated to all members. 

Mr. A. H. Reid, by quoting from the returns, indicated that Demodera 
was wasting money in collecting egg masses if other estates were not doing 
so and asked if it were any use insisting on the collection of egg masses. 

Mr. C. N. E. J. de Mel (Plant Pest ^Inspector, Central Division), 
indicated that nil returns were not unusual ; the returns were for a past 
quarter and he had no means of checking their correctness. In reply to a 
further question he indicated that owing to economy they had to confine 
their attention touthe areas where tortrix was most serious. 

/A 

Mr. W. S. Burnett commented on the irregular figures and pointed 
out that these were not necessarily an indication of irregularity of incidence. 

Mr. Dp Mel ' agreed^ that the figures were irregular and that some 
estates did not co-operate as much as was desirable. 

« After some further discussion the Chairman agreed with Mr. Reid that 
the situation was discouraging in some respects but that it was considerably 
more discouraging to *“1110 Plant Pest Inspectorate. The Department had 
to administer the Ordinance as amicably as possible and he requested the 
very whole-hearted co-operation of the planting community in the matter. 

W. C. LESTER-SMITH, 

^ ^ Acting Secretary, 

Estate Products Committee, 



RUBBER RESEARCH SCHEME (CEYLON) 


BOARD MEETING 

Minutes oi Uie I'^ourlb Meetinj^ of the of Management^ held 

at 10 a.m. on Thursday, July 16, 1931, in Committee Room No. 1, State 
Council Chamber, Colombo. 

Frcseni. — Dr. V\\ Youngman (in the chair) Messrs. I. L, Cameron, 
A. K. de Silva, H. F. de Silva, C. E. A. Dias, J. Farley Elford, J. D. Finch 
Noyes, F. H. (iriffith, j. D. Hoare, F. A. Obeyesekcrc, C. A. Pereira, 
the Hon’ble Mr. D. S. Senanayakc, Colonel T. V. Wright, Mr. J. I. 
Gnanamuttu (Secretary). 

Mr. C. \\'. r3ickmore. Deputy Financial Secretary, was present from 

11 a.m. 

Letters were received from Messrs. H. R. Freeman and E. C. YilHers 
explaining that they were unable to be present that morning owing to 
a meeting of the lilxecutive Committee on Works. 

Miuuies . — The Minutes of the I’hird Meeting of the Board, held on 
May 21, 1931, copies of which liad been, circulated to the members, were 
confirmed and were signed by the Chairman. 

Board of Manageoieut , — The Cliairman said it was Uis duty to report 
the death of their colleague, Mr. D. C. Senanayakc, and to move that 
a vote of condoltMice with his family be recorded. 7'ht! vote was passed, 
the members standing in silence. 

'I'he Chairman announced tliat Mr. F. A. Obeyesekcrc, Chairman 
of the Low-country Products Associatit)!!, had been nominated by that 
AsscK'iation to take the place of Mr, C. H. Z. Fernando, who had resigned, 
and that upon the ('onstitution of the State ('ouni il, the Hon’ble Mr. D. S. 
Senanayakc, Mr, H. R. Freeman and Mr. E. C. Vhlliers had been nomi- 
nated by His Excellency the (Governor, in their capacity as Members of 
the State C'ouncil. I'lie ("hairman said he had. no doubt the ]h)ard wished 
to thank their retiring members, Messrs. C'. E. Hawes and C. H. Z. 
F ernando. 

l.ofidon Advisory CoauiiHiec. — (a) Mr. Obeyesekcrc desired informa- 
tion about the status and fumdions of the London Advisory Committee, 
'fhe Chairman explained the genesis of the Committee and its subsequent 
history and employment of a small scientific staff in London to carry out 
technical work there for Ceylon. The ('hairman procc<;ded to read a letter 
received from the Director of the Rubber Rese^iindi Institute, F.*'M. S., 
in reply t<) the enquiry ad<iressed to him, at the inslame o<l the Board. 
The Malayan Institute stated that the subject of amalgamation of the 
Ceylon and Malaya London Advisory Commitk'cs was still •under discus- 
sion, but its Board w'as in favour of amalgamation of the LoiVloli Com- 
mittees. The Malayan Institute was not prepared to agree- to any 
financial contribution towards the work at present being carried ouif at the 
Imperial Institute by the Rubber Research vSeheme (Ceylon) since it was 
doubtful whether su<'h additional expetiiditure would be justified. The 
matter remained in abeyance as far as that histitute was concerned. A 
telegram • received from the London Advisory Committee was read by the 
Chairman ; it suggested that the final decision on any reply from Malaya 
should be deferred until negotiations with Dr. Tempany, who, was jiow 
in London, were completed. The Chairman also read from a •personal 
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letter received from Mr. Burgess and from his own reply wherein he had 
expressed the hope that the Board might be able to come to an early 
decision upon the questions now pending. 

The Board had to decide : 

1. Whether it desired an Advisory Committee in London. 

2. Whether, if the Committee should be continued, it should be a 
joint Committee with Malaya. 

3. Whether scientific work in London is to continue with or without 
collaboration with Malaya. 

Mr. Finch Noyes submitted that this question was one of the most 
important that ever came up before the Board. He thought that the new 
Director of Research should have a say in the matter. Till then the 
matter must lie in abeyance, or a Special Commitee should be appointed 
to go into the whole question. He personally thought that if Malaya could 
get on without making a financial contribution to London, so could Oylon. 
Mr. Obeyesekere observed that the Board must focuss its enquiries Upon 
the need of a London organization and arrive at a decision to satisfy tlur 
public of Ceylon. He suggested that details be furnished to the Board to 
show what contributions had been made to LoJtdon, what results have 
been obtained and what, in the Chairman’s opinion, would be the advan- 
tages to be derived in the future. Mr. Bickmore pointed out that the 
Rubber (irowers’ Association hail provided the initial funds and had put 
up 40% of the money after (lovernment came in and before the institu- 
tion of the present Scheme. 1'he (diairman stressed the obligations to the 
London Staff and Committee to let them know early where they stood. 
The Chairman agreed to circulate all available information for the next 
meeting, which would be summoned at an early date. 

(b) The draft minutes of the London Advisory Committee meeting 
held on 24th April, 1931, were tabled. 

Experiment Station, — (c) The following supplementary votes were 
sanctioned : 

Upkeep of Contours ... ... Rs. 100 

Paths .... ... ... ,, 250 

Nurseries ... ... ... ,, 325 

Manuring ... ... ... ,, 600 

Bridge ... ... r... ,, 120 

Other Business. — The Board satiictioned the payment of resthouse 
charges and incidental expenses incurred by the members of the Estate 
Committee, in ccfnnection with visits to Liniyawa, etc. 

The .Chairman was authorised to fix the dates of future meetings at 
his discretion after consultation with the Clerk to the State Council so 
as to avoid clashing of meetings. 

^ * ‘ By order, 

‘ J. I. GNANAMUTTU, 

m Secretary, 

« 

Board of Management. 
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COCONUT RESEARCH SCHEME (CEYLON) 


BOARD OF MANAGEMENT 

Minutes of the twelfth meeting of the Hoard of Management of the 
Coconut Research wScheme, held in the olhce of the Ministry of Agriculture 
and Lands, Colombo, at 11-30 a. m. on Wednesday, August 5, 1931. 

Present. — Dr. W, Youngman (in the chair) ^ Mr. C. W. Bickmore, 
C.C.S., Deputy Financial Secretary, Mr. W. A. de Silva, M.S.C., Mr. J. 
Fergusson, Sir H. Marcus Fernando, Mr. F. A. Obeyesekere, M.S.C., Gate 
Mudaliyar A. K. Rajapakse, M.S.C., Mr. A. W. Warburton-Gray, J.P., 
U.F.M., and Mr. j. I. (ina-namuttu, (Secretary). 

Apology for absence, due to indisposition, was received from Mr. N. R. 
Outschoorn. 

Minutes . — The minutes of the meeting held on May 13, 1931, copies of 
which had been circulated to members, were taken as read and were con- 
iirmed and signed by the Chairman. 

Board of Manaf'emcni . — The C'hairman reported that Mr. J. Fergusson, 
for whom Mr. F. J. Holloway had been <i('ting, had, on his return to the 
Island, resumed his place on the Board, and welcomed Mr. W. A. de Silva 
who had been nominated by His Fxcellency the (iovernor in place of Mr. A. 
Mahadeva. The Hon’ble iMr. D. S. Senanayake had been re-nominated as 
a Member of the Stale Council. The Chairman added that he had no doubt 
he was speaking for the Board in recording their appreciation of the services 
of Mr. Mahadeva. 

Finance. — (a) With reference to the statement of receipts and expendi- 
ture for the quarter ended June 30, 1931, of which copies had been circulated 
to members, Mr. Bickmore suggested that the receipts and expenditure 
sides might be shewn on separate sheets in future for convenience of filing. 
The statement was passed. 

(b) The C'hairman invited criticisms of the draft estate progress account 
up to June 30, 1931. It had been drawn up at the instance of the Board 
and copies had been circulated. Mr. Warburton-Ciray suggested that serial 
numbers be assigned to the various items of expenditure. The Chairman 
mentioned that when the experimental plots were working it would be some- 
what difficult to maintain separate details of general estate expenditure apart 
from expenditure on experiments, seeing that practically the whole estate 
would be under experiment. A rigid system of cut-and-dry* accounting could 
not therefore be expected. Mr. Bickmore said it would become nece<>sary to 
allocate on each voucher or check-roll how much of the cost represented 
estate work and how much represented research work, such details would be 
irksome and then only approximate. Mr. Fergussosn’s proposal that the 
details of expenditure be made as lull as possible was > accepted. 
Mr. Warburton-Gray undertook to sugge?>t additional headings undpr which 
the expenditure might be detailed. The Board decided that the goconut 
husks should be used on the estate as far as possible, and not sold. It was 
also decided that manuriing should not be undertaken at present. 

,(c) The notes of Audit inspection of Bandirippuwa estate accounts, 
which W'as carried out on the 25th May, were read. 

Bandirippuwa Estate.^— The position with regard to the buildings was 
that the plans for the staff bungalows and quarters for the menic\l staff^iad 
been approved by the Building* C,ommittee» Tenderers had beeiv ihvited by 



advertisement to submit their names for consideration. With the Board’s 
approval the architects would issue plans and specifications to the approved 
tenderers. A clerk-of-works had to be appointed. The Board resolved that 
such details should be left in the hands of the Building Committee and 
empowered it to advertise and select a clerk-of-works at a pay of Rs. 150 
per mensem. A supplementary vote of Rs. 450 to meet his salary during 
the remainder of the year was sanctioned. 

Mr. Warburton-dray suggested that digging should be done uniformly 
thioughout the estate. This was agreed to. 

The question of implements was considered, but the purchase of ploughs 
and harrows was deferred for the present, and the purchase of carts and 
buffaloes, though considered to be necessary at an early date, was also 
deferred. 

Reports. — (a) A report on Bandirippuwa estate for the period January 
to June, 1931, which had been circulated to members, was passed. 
Mr. Warburton-Gray drew attention to the fact that the June crop was below 
that for April. The C'hairman thought it was perhaps due to the drought 
and the lack of manure. It was decided that the figures of the crops in 
1930 be obtained from the records of the late owner. Mr. Fergusson ques- 
tioned the necessity to employ three watchers on a single block of 150 acres. 
The question of reduction of this number would be gone into with the 
superintendent. 

• 

(b) Consideration of the geneticist’s report covering the period January 
7 to June 30, 1931, copies of which had been circulated to members, was 
deferred to the next meeting. 

, By order, 

J. I. GNANAMUTTU, 
Secretary, 

Coconut Research Scheme. 
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TEA RESEARCH INSTITUTE 

MINUTES OF BOARD MEETING 

Following are the minutes of a meeting of the Board of the Tea 
Research Institute of C'eylon, held in the Oylon (.'hamber of Commerce, 
Colombo, on Friday, July 24th. 

Present. — Mr. R. C. C'oombe (Chairma’n) , the Hon. the Financial 
Secretary, the Hon. Mr. D. S. Senanayake, the Hon. Mr. T. B. Panabokke, 
Mr. A. G. Baynham, Mr. R. I). Morrison, Major J. \V. Oldfield, Major H. 
Scoble Nicholson, Messrs. J. I). Finch Noyes, Jas. Forbes (Jnr. ), (iordon 
Pyper, A. W. L. Turner (Secretary)^ R. R. Muras (Assistant Secretary), 
and by invitation Or. Roland V. Norris (Director, Tea Research Institute 
of Ceylon). 

Before proceeding with the business of the meeting, the Chairman con- 
gratulated the Hon. Mr. 13. S. Senanayake, and the Hon. Mr. T. B. 
Panabokke on being elected to the Ministries of Agriculture and Lands, and 
of Health, respectively, as well as Major J. W. Oldfield on his nomination 
to the new Council. 

He also welcomed Mr. R. D. Morrison, .Acting Chaiiman, Ceylon 
Estates Proprietary Association, and Mr. Gordon Pyper, who had been 
temporarily elei'ted to the Board, vice Mr. G. K. Stewart and Mr. John 
Horsfall. * 

Estimates oj Income and Expenditure for the period ist July to jrst 
December, J 9 jr. — The C'hairman announced that the F'inance Sub-Committee 
after carefully considering the financial positiem had recommended that the 
(luestion of additional bungalows should be re-c'onsidered in three months' 
time and that in the meantime nothing should be done. 

Major Oldfield proposed that the recommendations of the Finance Sub- 
Committee should be accepted, and that the whole question be re-considered 
in three months. 

This was seconded by Major Scoble Nit'holson and unanimously agreed 
to. 

VISITING AGENT’S REPORT 

The Chairman referring to the report dated the 21st April, 1931, which 
had been sent to all members reported that more than 50 per c'ent of the 
work on the new clearing had, he was informed, been c'ompletcd, the whole 
should be completed by the. end of July. The four acres experimental block 
was finished on July 23rd. 

The additional tea stumps required had been obtained. 

The question of shade trees and windbelts has been satisfactorily 
arranged. ' ^ 

NETTLE GRUB 

Field Assistants. — Reported the appcVmtment of Mr. W. T. Fonseka as 
first field assistant to Mr. Austin. The appointment to date from Mav 
25th, 1931. , ^ ' 

Reported the appointment of Mr. K. H. M. (hM)natillake, as second 
field assistant also to Mr. Austin. The appointment, which is at present a 
temporary one, to date from May 7th, 1931. 

EIGHTEENTH REPORT (TEA) OF THE IMPERIAL 
ECONOMIC COMMITTEE 

The Board unanimously decided that it was opposed to the suggestion 
of establishing Government tea seed gardens in Ceylon on the lines proposed 
by the Economic Committee. ' 
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The Chairman added that the Planters’ Association of Ceylon and the 
Ceylon Estates Proprietary Associatio.n also he understood held the same 
views. 

EXPERIMENTAL PROGRAMME 

The Director reported that arrangements had been made to start pruning 
experiments at St, Coombs next, month and at Peradeniya and Galatura 
estate (Ratnapura District) in April, 1932. 

With regard to the Galatura experiment, the Hoard endorsed the vote of 
thanks passed at the meeting of the Experimental Sub-Committee and ins- 
tructed the Secretary to write to Messrs. Jas. Finlay and ('o., Ltd., 
conveying the Board’s thanks and appreciation to the Director of the 
Amalgamated Tea Estates Company, Limited, for the facilities afforded to 
the Tea Research Institute. 

Hon. Mr. T. H. Panabokke expressed’ a wish that .small-holders should 
be advised of experiments, which arc to be carried out at Peradeniya. The 
Chairman undertook with the assistance of the Department of Agriculture 
to endeavour to give effect to his wish. 

TERMITES 

Reported that owing to the unsettled conditions in India, Dr. Snyder’s 
visit has been cancelled. 

SENIOR SCIENTIFIC STAFF 

Renewal of Mr. Eden's Agreemcfit . — It was resolved unanimously to 
renew Mr. Eden’s agreement on the present terms for a further period of 
five years as from October 18th, 1932. 

Superintendent's Atrreenient, — The Chairman announced that this 
agreement was duly signed and sealed on July 8 th, 1931. 

JUNIOR SCIENTIFIC STAFF 

Reported the appointment of Mr. Koch, who will take up duties as from 
the 1st September. C'onfirmed. 

Future Appointments of Field Assisi fints. — The Director suggested that 
these assistants should be on a scale of Rs. 1,080-75-1,380. One man was 
immediately required for St. Cioombs and could temporarily occupy the 
Superintendent’s old quarters near the factory. This was agreed to. 

SMALL-HOLDERS 

The Chairman said that the Sub-Committee consisting of Hon. 
Mr. T. B. Panabokke, Hon. Mr. I^. S. Senanayake, the Director of Agricul- 
ture, the Director, T. R, I. and the Secretary had so far been unable to meet. 

Hon. Mr. T.‘ B. Panabokke undertook to call a meeting in Colombo at 
an early date. ' 

PUBLICATIONS 

(a) The Board agreed that from the 1 st January, 1932, 25 cts. should 
be added to the amount of ‘subscription for those resident in India, to cover 
commis'sioh due on Indian cheques. . 

. ’ (b) ‘ The Chairman read the following figures ; — 


sale of publications 



1930. 

1931. 

India ..4 

58 

115 

Outside Ceylon ahd India ... 

31 

33 

Ceylon 

9 

9 

JAiblications issued free 

1,266 

1,287 
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REVIEWS 

TEA PLANTING IN CEYLON* 


T he authors are to be congratulated in their endeavour to bring 
this useful book up to date, embodying modern ideas and 
experience of the dilTerent phases of the tea industry. 

I'he days of obtaining results by trial and error are defi- 
nitely passing, and the aid of science is being called for by the 
modern planter who is confronted with the problem of how to maintain 
the ai'reage of tea planted by his pioneering predecessors, and how to 
manufacture the most suitable teas to compete agains't the keen compe- 
tition of rival tea-producing countries. 

There are several publications dealing with the methods usually 
adopted when opening new land, but it is pleasing to find that here the 
authors have included the most modern ideas for draining which have 
developed during the past few years to combat the serious loss of soil 
which has been taking place for years on all lea estates, and to conserve 
moisture. , 


1'lie method of opening patna land by forking the grass and under- 
growth into the soil without burning so as to preserve all. humus content, 
and the planting of seed without holing- is not mentioned which is sur- 
prising-. A fairly large acreage has been opened in this fashion with 
results which show signs of having distinct bearing on 'future new openings 
of land and one naturally looks into this book to learn something upon 
the subjei't, but does not find it. 


Ideas on weeding have adv'anced consideiably and the planter who 
said at one lime that he believed in weeds was looked upon as an inc'om- 
petent person unable to manage his property, and many an unfortunate 
assistant has been dismissed if his division was not scraped clean. Now 
the growth of some ground cover is considered the first step in arresting 
soil erosion, and estates that had been dubbed “dirty” are becoming the 
fashion, and weeding as known and practised by the older generation of 
planters has a different meaning to their successors of the present day. 

'File various styles of pruning now being practised are mentioned. 
Hundreds of acres of fine tea have been destroyed by adhering to one 
system of pruning irrespective of local conditions, and ^ loss has been 
very prominently brought before the planting community by the successful 
efforts of some planters who adopted new ideas which rejuvenated old tea^ 
that had been considered fit only for abandoning. 

'Phe chapter on cultivation and manuring shows what has been tried 
in Ceylon, and how modern ideas are shaping.* The use of" mineral and 
synthetic manures are destined to play an important part in the near future, 
as they are doing all over the w^orld, owing to economic conditions". 

The many enemies of the tea bush in the form of pests and diseases 
are clearly described. 

'Phe Tea Research Institute, now an accomplished fact, with its home 
at St*. Coombs Estate, Talawakelle, is proving ^a ^greait stimulus in the art 
rf tea manufacture. In the chapter on manufacture, the authors have 


* By E. C. Elliott and F. J. Whitehead, Second Edition, The Times of Ctylon 6o., 
Ltd . Price, including postage, Rs. 15-80. 
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embodied all the most recent ideas on withering, rolling, and firing. 
Messrs. Elliott and Whitehead themselves are the originators of many of 
these ideas. 

There is no doubt whatever that present tea-making methods have 
greatly advanced and improved. Ceylon teas stand on a higher level than 
those of other producing countries who know this and are steadily copying 
us. This higher level is in predominating measure due to advancement 
in factory methods. 

The chapters on buildings, machinery, labour, transport, and other 
economic factors connected with an estate have all been brought up to date 
and afl:*ord instructive reading. 

I'ea Planting in Ceylon contains information founded on actual practice. 
This information will enable planters of the old school to keep in touch 
with modern agricultural and manufacturing developments. The younger 
planter will find herein a wealth of information which is a combination of the 
experience of the past with the recent discoveries of scientific investigation. 

THE PHYSICAL PROPERTIES OF THE SOIL* 

This book is a welcome addition to the four previously published 
‘'Rothamsted Monographs on ‘Agricultural Science” edited by Sir John 
Russell. The primary object of the book is, in the words of the author, 
”to provide, for those interested in agricultural science, a connected and 
critical survey of our knowledge of the physical properties of the soil”. 
The book is excellent as a work of reference for research workers in soil 
science, but obviously too advanced as a text-book for the average student 
of agriculture, and still more so for the prac'tical man who wishes to keep 
himself informed of scientific development in agriculture. It is by no 
means easy reading, and presumes on the part of the reader a knowledge 
of advanced mathematics and physics. I'he monograph does not in any 
way purport to be an exhaustive treatise on soil physics, but present an 
up-to-date survey of fundamental researches on the subject. As is to be 
expected, it comprises a full 'account of the work carried out in the Soil 
Physics Department of the Rothamsted Experiment Station. 

Like its predecessor — “Soil Conditions and Plant (Growth” by Sir 
John Russell — it has a very useful historical introduction replete with inter- 
esting references to old agricultural works and papers. The other chapters 
deal with mechanical analysis, the distribution and movement of water 
in the soil, soil and clay pastes and suspensions, soil constants and equili- 
brium points, soil temperature, the soil atmosphere, and soil factors bearing 
on cu'ltivation. (5f these the chapter on the last-mentioned subject would 
perhaps most interest agriculturists, while the chapters on mechanical 
analysis and soil ^ constants sfiould prove most instructive to the advisory 
soil analysts Much of the information contained in the book will be new 
even to the soil scientist w’ho has had easy access to libraries with a large 
periodical list. To the isolated worker on soil problems the work is invalu- 
able ior it presents to him, as a connected whole, the results of researches 
carried out in Britain* and foreign countries. 

The get-up of the book leaves little to be desired. It is well illustrated, 
containing as it does no less than ninety-three diagrams and two plates. 
A comprehensive bibliography, and an author and subject index complete 
the volume. — A.W.R.J, 

* * By ^Bernard A. Keen, Longmans, Green & Co., Ltd., 1981. Price 21s nett. 




253 


ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 30th SEPTEMBER, 1931 




No. of 
Caflcs up 



tf} 

Bal- 

ance 

in 


Province, &c. 

Disease 

to Date 
since 

Fresh 

Cases 

Reco- 

veries 

JS 

■ S 

No. 

Shot 



Jan. 1st 



Q 




1931 







Rinderpest 

m 


86 

296 

... 

16 


Foot-and-mouth disease 

1267 

62 

1239 

19 

7 

2 

Western 

Anthrax 

Rabies (Dogs) 

2* 




... 

2 


Piroplasmosis 


... 


... 

... 

... 


Rinderpest 

Foot-and-mouth disease 

227 

2 

216 

9 

2 

... 

Colombo 

Municipality 

Anthrax (Sheep & Goats) 

19t 

4 

... 

19 



Rabies (Dogs) 
Haemorrhagic 

7 

3 


... 


7 


Septicaemia 

... 







Black Quarter 

Rovine I'uberculosis 

... 

;;; 


... 



Cattle Qiianiniine 

Rinderpest 

Foot-and-mouth disease 

28 


27 

1 



Station 

Anthrax (Sheep Sc Goats) 

153 

20 

... 

153 


... 


Rinderpest 

Foot-and-mouth disease 

1 305 t 

1.S3 

961 

7 

337 

... 

Central 

Anthrax 

» 14 

4 


14 




Rabies (Dogs) 

8 


... 

7 


1 


Rinderpest 

... 





• •• 

Southern 

Foot-and-inoutk disease 
Anthrax 

Rabies ( Dogs) 

1348 

• > 

1343 

5 


• •• 


Rinderpest 

Foot-and-mouth disease 






... 

Northern 

Anthrax 

... 

... 



... 



Black Quarter 

65 

65 


65 




Rabies (Dogs) 



... 






Rinderpest 




... 

• •• 

... 

Eastern 

Foot-and-mouth disease 
Anthrax 




... 

... 



Snrra 

5 » 



”5 

... 



Rinderpest 

11,110 

742“ “ 

Tio” 

9795 

7 

898' 


Foot-and-mouth disease 

612 

! I 

568 

7 

35 

2 

North-Western 

Anthrax 

Rabies (Dogs) 

3 

1 

1 

... t 

... 


... 

3 


Rinderpest 

6086 

740 

j4Tr 

43 ^ 7 ' 

134 

144 

North-Central 

Foot-and-mouth disease 






1 ... 


Anthrax 

— 







Uva 

Rinderpest 

Foot-and-mouth disease 

5 


5 


T.. 


Anthrax . 

Rabies (Dogs) 

* • • « 





1 



Rinderpest 

... * 

157 

581 





Foot-and-mouth disease 

696 

5 ' 

m 



Anthrax 


... 



> ... 


Sabaragamuwa 

Haemorrhagic 

Septicaemia 

31 



31 

- 



Piroplasmosis 

2 

i 

2 


... 



Rabies (Dogs) 

7 



... 

’7 


* • 1 cate in a cow. T 2 cases amongst cattle. ’ 2 cases amongst pigs. 

6. V. S. Office, M. CEAWFOBD, 

Colombo, 10th October, 1931. Actg. Government Veterina;ry Sun^eon. 
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METEOROLOGICAL REPORT 

SEPTEMBER, 1931 



Temperature 

Humidity 

o 

Rainfall 

Station 

S 
c 5 

SJ 

SS 

s 

Dlf- 

fercnctt 

from 

AveraKe 

Mean 

Minimum 

Dif. 

ference 

from 

Average 

1 

Xight (from 
Minimunil 

Amount 

Cloud 

Amount 


Difference 

from 

Average 


e 

0 

o 

o 

0/0 

o/o 


Inches 


Indies 

Colombo 

84-4 

-O'S 

76'8 

+ 0 9 

79 

86 j 

78 

5*54 

17 


0*92 

Puttalam 

86' 1 

+ 0*2 

77'9 

+ 1*3 

73 

84 

55 

0*43 

3 


079 

Mannar 

87 5 

- 0*4 

78*6 

+ 04 

72 

82 

4*8 

0 19 

I 


0*94 

Jaffna 

858 

+ 10 

79 7 

+ 08 

75 

82 

5 0 

0-65 

3 


2*20 

Trincomalee - 

92'3 

+ 1*5 1 

76*4 

+ 0 2 

65 

82 

5*6 

4*81 

6 

+ 

0*42 

Batticaloa 

89'6 

-01 

759 

+ 06 

69 

84 

56 

2*20 

7 


054 

Hambantota - 

85 ’9 

- 0*2 

75*8 

+ 10 

75 

88 

5*2 
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The rainfall of September was below average over by far the greater 
part of the Island. The chief exceptions were on the upper western face 
of the main hills, where several stations in Ambegamuwa^ Dimbula and 
Dickoya were above average, while Watawala’s total of 32*27 was the 
highest in the Island. 

Averages were also exceeded in the Neboda, Kalutara area where 
Geekiyanakande's total of 23*85 was ten inches above average, and at a 
number of stations in the E.P. , i^iefiy in the Kalmunai district, though in 
these cases the result depends' as much on the smallness of the averages as 
on the heaviness of this month's rain. 

Deficits, though general, were for the most part not numerically great. 
At a few stations in the middle of the Kelani Vafley they exceeded 5 inches 
but over the whole Island deficits of less than 2 inches were more numerous 
than those between 2 and 5. Very few stations failed to record any rain but 
in several areas, (i.g. , Mannar, the cumulative effect of several months in 
d#j^ficit h^ become mUrked. 

The days of heaviest rain were the 9th and 10th, when it was chiefly in 
the western low-country and inclucled 6*84 at Geekiyanakande, and about the 
20th to 22nd when it was chi/?fly up-country, and included 5*66 at Watawala 
on the 21^st.‘ 

• * 

, Wind has been slightly above average on the whole, and included a few 
sev^ere Ic^ial gusts, notably one at Colombo on the 24th, whose effect, though 
violent over a few hundre‘d yards, and showing vigorously in the record at 
the Surveyor-General's Office, produced practically no effect on the instru- 
ment at the Pilot Station. 

< 

Temperatures, the durafioai of sunshine, and humidities, were all on the 
whole a trifle above average, but not to a very marked extent. 

A. J. BAMFORD, 
Superintendent, Observatory. 
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EDITORIAL 


COFFEE PRODUCTION 


T he nineteenth report issued by the Imperial Economic 
Committee is recently to hand and treats of coffee. 
It should be read by all interested in any way in the 
coffee industry. The coffee produced- in the British 
Empire, we are told, is the finest in the world, but constitutes 
only three per cent of the world’s total coffee trade. The 
United Kingdom is still the great coffee mart of Europe and 
some one-half of the coffee imported there is Empire produced. 
It is interesting to read in the report that Indian coffee is finding 
an expanding market at home in India which absorbs nearly a 
quarter of her own crop and finds an export market for the rest 
to Europe. I'he consumption of home-grown coffee in India 
is steadily expanding, being four times as great in 1930 as it 
was in 1925. The quality of Indian coffee ranks high in the 
world’s grades holding second pride of place in the price table 
of commercial coffees. The recent slump in prices has been 
less serious amongst the higher-priced coffees than in th^ 
cheaper grades such as Brazilian, a state of affairs similar to 
tihat in the tea industry where, it is remarked, the fall in prices 
for Ceylon and the better Indian teas had been less severe than 
was the case with Javan and lower grade Indian teas The 
greatly increased quantity of coffee produced in East Africa, in 
recent years, has found its market in London. In the highlands 
of Kenya and Tanganyika, and in Uganda, there has developed 
a large and important industry, East African coffee from these 
sources having increased from two thousand tons in 1913 
to thirty thousand tons in 1930. Kenya and Tanganyika 
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coffees now approach Indian cbffee in Ae matter of 
quality. Tihe great surfeit producing country has been Brazil 
whose coffee is but of medium quality, far below that 
of most Empire coffees, but whose production is mbre than 
half the world’s demands. The report strongly advises Empire 
producers to continue to' improve quality by paying increasing 
attention to research. It is more than probable that had 
this been done in the coffee days in Ceylon, the industry, as an 
export one, would still be with us. One of Ceylon’s impedi- 
ments in the past has been that instead of retaining her indus- 
tries she has perlhaps too readily cast them off like clothes when 
they have become threadbare, and taken on a new crop like 
a new suit. This has been the very opposite with our compe- 
titors, the Dutch in tihe East Indies. Each crop,, as Ceylon has 
dropped it, they have taken up and, at this day, they have so 
developed their agriculture that they have a considerable series 
of crops upon which to ring the dhanges as world’s prices 
fluctuate. There is a great danger in a one-crop system of 
agriculture and unfortunately it has been too much along such 
lines that Ceylon has tended to develop industries in her fields. 
Coffee in Ceylon like so many more things still presents possibi- 
lities of home production for home consumption. A survival 
from the old coffee days is the extent to which coffee is con- 
sumed by the people of Ceylon. In large numbers of humble 
families coffee is the bevqrage rather than tea, this is locally 
grbwn coffee. The value of imported coffee consumed in the 
Island amounts to over a million-and-a-quarter rupees annually. 
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SECTION III 

THE GREEN MANURING OF RUBBER 

R. K. S. MURRAY, A.R.C.SC.. 

MYCXtLOGlST, 

RUBjRER research scheme (CEYLON) 

I HISTORICAL INTRODUCTION 

I N t'he early days of rubber planting the importance of the 
conservation of the surface layers of soil was not fully 
recognised. For the prevention of soil erosion on steep 
land entire reliance was placed on earth works, such as 
drains, stone-terraces, and silt-pits, the utilization of which is 
now regarded as only a second line of defence. On European 
managed plantations clean weeding was an almost universal 
practice, and in no country were planters more ruled by this 
custom than in Ceylon. To keep the estate free from weeds 
was the test as to the fitness of a planter to keep his billet. 

That the damage done to bare soils exposed to a tropical 
sun and rain was realised by some to be of great consequence is, 
however, shown by the following extracts from "Hevea hra- 
siliensis or Para Rubber” by Herbert Wright, 19il2 
“Planters, even in Ceylon, are convinced that it is impossible 
to exaggerate the soil loss that must take place when y'oung 
clearings are, year by year, exposed to tropical heat and rain, 
and scraped by weeding contractors”. ’“Clean weeding in the 
tropics, though appalling in its effects on the soil and costly 
to the enthusiasts accustomed only to agriculture in temperate 
zones, seems, nevertheless, to be the most desirable system 
from tihe commercial point of view”. The latter sentence 
summarises the view-point of advanced planters* at that time. 
Quoting again from Herbert Wright’s book, clean weeding 
the only system whereby labour ca^i be retained, costs kept 
near the minimum, and tihe Hevea trees made to show the most 
rapid growth”. • * 

From an agricultural point of’ view the main objection -to 
a ground cover appears to have been tihe, conviction that tihe 
growth of tihe rubber trees would be thereby greatly retarded. 
The impoverishment of the soil and competition for moisture 
by weeds was held to more than counterbalance their value 
as preventives of soil movement. Although it was recognised 
that leguminous crops could be utilised so as to enrich, ratlier 
tihan impbverish the soil, their establishment as green manures 
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growing amongst the rubber was opposed mainly on account 
of tihe increased difficulty and expense of weeding. To keep 
weeding costs as low as possible it was essential that all weeds 
be eradicated and the ground kept entirely clean. A few 
planters practised a system of “selective weeding” whereby 
those weeds thought to be obnoxious, such as “illuk" and other 
grasses, were removed and the harmless species retained, but 
t)he great majority of visiting agents and planters condemned 
any system other than that of clean weeding from the first. 

In direct contrast to these methods it is now the almost 
universal practice to keep a permanent ground cover under 
rubber of all ages, and many lakhs of rupees have been spent 
in tihe establishment and utilization of leguminous crops. To 
what can sudh a complete reversal of policy be ascribed ? The 
retarding influence of weeds on the growtih of young rubber 
cannot be entirely denied, and on new clearings even legumi- 
nous crops may cause a temporary check to growth. There 
can be no doubt, however, that on the one hand the harmful 
influence of weeds was gre^itly exaggerated, and on the other 
the importance of dhecking soil erosion underestimated. In 
course of time the scouring effect of tropical rains became 
manifested on the older estates by exposure of lateral roots, 
unhealthy foliage *and stag-heads on hill slopes, and diminution 
in yields, and it became evident that unless effective mea.sures 
to prevent soil erosion were adopted, the surface soil, contain- 
ing most of the plant foods and humus, would soon be entirely 
washed into the sea. 

Planters are justifiably conservative as regards agricultural 
politics, and it was pefhaps natural that those of Ceylon, for- 
merly so ardently attracted to clean weeding, should require more 
convincing than those of other cquntries. In Java and 
Sumatra, the beginning of the last decade saw a greatly extended 
use of green manures and ground covers, experiments with 
various species of Leguniinosae having been carried out by the 
Nij^xpeft'ment stations during the previous few years. In 1920 
many thousands of acre^ of both young and mature rubber 
were under a ground cover in both these, countries, though on 
many, estates this cover consisted simply of weeds and indi- 
genous Leguminosae. Intefest in green manures was stimu- 
lated «in Malaya in about 1922. The establishment of legfumi- 
nous plants on new clearings soon became a general practice. 
But for some years opinion was sharply divided as to the rival 
merits of clean weeding‘and ground covers under mature rubber. 
Owing to the flat and almost peaty nature of much 'of the coast 
laijd in Malaya, the problems of soil erosion and conservation of 
humus’were not of sudh acute importance as in other countries. 
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In soutih India clean weeding was formerly as general a practice 
as in Ceylon, and tihe loss of top soil in conjunction with Phytopk- 
thora leaf-fail was largely responsible for the poor conditions 
and low yields of many estates in that country. Early in the 
last decade Tephrosia Candida (Boga medeloa) became popular 
as a green dressing, and in more recent years tihe use of a 
leguminous ground cover has become almost universal. 

The attention of agriculturists in Ceylon was forcibly 
directed to the question of soil erosion in the Department of 
Agriculture Year Book for 1924, and it was then stated to be 
the most serious agricultural problem with which the country 
was faced. In addition to the provision of adequate drains, 
stone-terraces, and silt-pits, the use of contour hedges and 
ground cover crops was advocated. In 1926 the Director of 
Agriculture was able to report that most estate superinten- 
dents were taking the question of soil erosion in hand, and that 
considerable progress had been made on old and young rubber 
estates. Although the growth of leguminous crops on new 
clearings quickly became an established practice, the “die- 
hard” advocates of clean weeding advanced various objections 
to their adoption on old e.states. Increased cost of weeding, 
danger from snakes and leeches, competition witih the roots of 
the rubber trees for food substances and moisture, and 
increased danger from root diseases, were amongst the objec- 
tions advanced against green manures and cover crops. The 
majority, however, soon realised that these disadvantages were 
outweighed by the conservation of soil and improvement in 
fertility effected. 

In all countries difficulty was at first experienced in estab- 
lishing and retaining a permanent ground cover in heavy shade, 
and many species of Leguminosae were tried. The use bf most 
of tihe ground covers at* present in vogue originated in Java 
and Sumatra, but the quest for further suitable species is now 
also being conducted in other rubber-growing countries. In 
Ceylon the establishment bf erect shrubby greten manure ha^ 
been almost confined to new clearing^s, and in no country have 
(he possibilities of providing the maximum quantity of green 
material for mature rubber been fully ‘exploited. • As will be 
evident from the succeeding paragraphs there is at present a 
wide selection of green manures and cover crops available (of 
use under various conditions. • 

The extension of the cultivation of green manures and 
cover crops on rubber estates during the past ten years has 
been one of the most notable developments in the rubber planta- 
tion industry. From a position in which the retention or est'jb- 
lishment of any crop other than Hevea was almost universally 
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condemned, the cultivation of green manures and cover crops 
has gfr’own until it now fills one of the most important places 
in the agricultural routine of the estate. 

II FUNCTIONS OF GREEN MANURES AND COVER CROPS 

In contradistinction to the practice in Europe and America 
the term “green manure^’’ refers, in the East, not only to plants 
grown solely for the provision of green material, but also to 
cover crops and even to high shade plants. There can be no 
hard line of distinction between green manure crops and cover 
crops since each fulfils in part the functions of the other. The 
functions of green manures, in the broadest sense, are the con- 
servation of the surface soil and the improvement of its ferti- 
lity. In more detail, the benefits derived from the cultivation 
of such crops on rubber estates may he briefly described as 
follows: 

(1) The prevention of soil erosion due to the wash of 
tropical rain. 

(2) The protection of *the soil and lateral roots from the 
excessive heat of the sun. 

(3) The addition of humus to the soil by the natural leaf- 
fall, and. incorporation of leaves and decaying stems. 

(4) The improvement of the plhysical condition of the soil 
due to root penetration. 

(5) The retention of moisture in tihe soil as the result of 
improved tilth. 

(6) The conservation, of the fertility of the soil by taking 
up available plant food which might otherwise be lost. 
This is partly returned to the soil by leaf-fall and when 
loppings are buried. 

(7) The fixation of additional nitrogen from the air (in 
the case of leguminous plants). 

(8) The ‘reduction of weeding costs, obviating the harm- 

\ ful scraping on bare soils. 

Although it is difficult to draw a hard line of distinction 
between gjeen manures and cover crops there are clearly 
certaih types which are more . effective as sources of green 
material, and others whose main value is a gr'ound cover. In 
general the erect shrubby species provide the. greatest quantity 
of leaf mulch though they are obviously less effective as preven- 
tives of soil movement^ than ground creepers. The former are 
mainly soil builders and the letter soil c'onservators,- and the 
two types must be used in conjunction if the maximum benefit 
of*ea<A‘is to be obtained. 
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III GREEN MANURES AND COVER CR^PS IN NEW 

CLEARINGS 

Tihe principle of growing cover crops and green manures 
was more quickly assimilated and adopted in new clearings than 
under mature rubber. In the first place tihe necessity for pro- 
tecting the newly-exposed soil from tihe ravages of tropical heat 
and rain was more immediately evideitt, and in the second place 
the establishment of covers is more easily effected and a greater 
dhoice of suitable species available. Although there still remain 
a few advocates of clean weeding under mature rubber, it is 
doubtful if the most conservative planter can deny the tremen- 
dous benefits which may be obtained by the growth and utiliza- 
tion of green manures and cover crops on newly -opened land. 

There are various minor objections to the growth of any 
subsidiary crop in conjunction with young Hevea plants, but 
these can mostly be obviated by selecting the most suitable 
species and taking the necessary precautions. Once established 
the cover sihould be kept some distance from the young rubber 
plants to avoid any serious competition for water and plant 
food. The danger of low-growing creepers twining round the 
young plants and smotihering them is thus also obviated. It is 
possible tihat in any event tihe growth of the young rubber may 
at first be slightly retarded, but this disadvantage is far but- 
weiglhed by the subsequent benefits conferred by a fertile soil. 

(1) CHOICE OF SPECIFY 

Cover plants may be divided into two distinct types: 

(a) Low-growing types especially valuable for tihe pre- 
vention of soil wash. 

(b) Erect shrubby types more suitable for tihe provision 
of green manure. 

Both these types *are valuable on new clearings, and are 
used in conjunction with one anotiher. 

(a) Ground Covers . — Desirable attributes* of a ground 
cover may be enumerated as follows: ^ 

(1) A perennial plant is preferfrble to an annual on account 
of its greater permanency. , 

(2) Plants belonging to the iamily Leguminosae* are pre- 
ferable to others on account of the nitroge'ij-fix’ing 
properties of the bacteria in their root nodules. 

(3) A creeping plant which will root at the nodes and thus 
. spread over a large area of grojind is desirable. 

(4) A plant which will efttwine and smother grasses and 

other weeds is to be preferred. » 
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(6) The plaLt should be easily established from seed and 
make rapid growtih. 

(6) It should have a well-developed root system to aerate 
and bind the surface soil. 

(7) It should have a luxuriant foliage to provide an effective 
protection to the soil from heat and rain, and to pro- 
vide a plentiful leaf mulch. 

(8) It should not be subject to diseases or pests liable to 
attack Hevea. 

A considerable number of leguminous species fulfil these 
conditions, and it is unnecessary to look beyond this family for 
suitable covers. For new clearings the most suitable and 
extensively used covers are DoUchos Hosei (Vigna oligosperma ) , 
Cenirosema pubescens, and Calopogonium mucunoides. These 
three covers are all easily established from seed, and Vigna is 
also often propagated by means of cuttings. Under favourable 
conditions tihese species will rapidly form an extensive cover 
tending to choke out grasses and other weeds. Vigna and 
Cenirosema form permanent Covers in that they will grow well 
in the increasing shade of tihe maturing rubber. Calopogonium, 
on the other hand, although pethaps the best of all plants for 
establishing a quick cover on newly-opened land, is intolerant of 
sihade and dies out as the rubber grows older. It should there- 
fore, always be mixed with a cover of greater permanency. 

A plant which is of more recent introduction to Ceylon and 
which gives excellent promise is Pueraria phaseoloides (P. 
javanica) . This forms a dense cover similar to Calopogonium 
mucunoides, thoug^h more easily controlled, and appears to 
thrive equally well on new and old areas. It is planted exten- 
sively in Malaya and the Dutch East Indies. 

Indigofera endecaphylla forms a compact cover which is 
easily kept under control, but is not very effective in keeping 
down weeds. It is readily established from seed or cuttings 
»and flourishes dn a good moist soil. Indigofera requires a fair 
^ourrt of humus, however, and is therefore not easily grown 
in badly washed areas. It has been tried as a cover under old 
rubber in Ceylon and Malaya but with little success. 

In'* Java, Sumatra, and Mqlaya, Mimosa invisa has been 
used extensively on new clearings, and its value in improving 
poor sdil.s is very marked. It dies Out, however, under heavy 
shade. There are two important objections to its use: (1) the 
risk of fire in dry weather, and (2) the damage to coolies’ feet 
owing to its thorny nature. In Ceylon Mimosa invisa has been 
regarded as a potentially serious weed on. waste or chena lands, 
anddias.not been introduced. 










Piieraria phaseoloides (P* javanica) 
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Many other species have been tested by the Department, 
and some of these form excellent covers in new clearings. 
Amongst these are: Desmodium spp., Centrosema plumieri, 
Dunbaria Heynei, Phaseolus radiatus, etc. Although not used 
extensively in Ceylon at the present time these plants are 
worthy of trial on estates. ^ 

(b) Erect Green Manures. — The most important dharac- 
teristic of a good green manure plant is that it sihould provide 
large quantities of nitrogen and organic matter for the soil. 
This is mostly supplied by periodically cutting back the plants 
and burying the loppings. When turned into the soil the green 
material not only increases the humus content, but, in the 
process of decomposition, also has the effect of rendering some 
of the mineral constituents of the soil more readily available as 
plant foods. Species vary in the extent to which they may be 
pruned without permanent deteriment to their growth, and the 
ideal cover must clearly be able to stand periodical severe 
lopping. 

As with creeping covers there is a wide range of leguminous 
plants which can be employed for this purpose. Tephrosia 
Candida (Bogo medelou) , Clilorm cajanifolia,* Crolalaria usara- 
moensis, and Crotalaria anagyroides are the most extensively used 
green manures on new clearings in Ceylon. 

Tephrosia Candida has been a favourite green manure in the 
East for many years, and grows well on almost all types of soil 
and at all elevations. It produces a very large quantity of 
green material from prunings and fallen leaves. The plant is 
not, however, very tolerant of severe pruning and should be cut 
back lightly at relatively frequent intervals. Tephrosia should 
be cut out and replanted after two or three years owing to the 
fact that, on account of its woody habit, it is liable to attack 
by “pink disease’’ {Corticium salntonicolor) , and by th^roo^ 
diseases caused by Pomes lignosus and Pomes lamaoensi^ 
Tephrosia Candida and Clitoria cajanifblia are copimonly planted 
in hedges, and are thereby useful as preventives of 'soil giove- 
ment in addition to their green manorial properties. 

Clitoria cajanifolia is an excellent speqies for perni’anent 
hedge planting. It does not provide so great a quantity of 
green leafly material as Tephrosia, but has the advantage that 
it may b.e repeatedly lopped without * becoming excessively 
woody. Recent experiments by Holland have s^hown that 
hedges of Clitoria are very effective in checking soil erOsion.* 



264 


Crotahria anagyroides and Crotalaria usaramoensis are 
usually sown broadcast on new clearings in conjunction with 
ground covers, and both provide a large quantity of leaf mulch. 
The former species grows to a larger plant than the latter, and 
is preferable on account of its quicker growth and exceptionally 
deep-root system. Both species propagate abundantly by self- 
seeding, but neither are ^tolerant of severe lopping. 

A plant whidh has not been used extensively in Ceylon, but 
which has given a favourable impression on the Rubber Research 
Scheme Experiment Station, Nivitigalakele, is Desmodium 
gyr aides. This grows quickly to a large busihy shrub and pro- 
vides a good weight of green material. 

Leucaena glauca (Lamtoro) is grown as a low hedge on 
new clearings in the Dutdh East Indies. It is kept lopped at 
a height of about 2 feet and is stated to stand periodical pruning 
better than any other species. 

Amongst other species which have been used and which 
are worthy of trial are: IMsmodium heterocarpum, Indigofera 
arrecta, Crotalaria striata, Sesbania cannabina, Tephrosia vogelii, 
Tephrosia noctiflora etc. 

(2) MIXTURES OF COVER PLANTS 

It is clear from the foregoing remarks that both types of 
cover plants, i.e., ground covers and erect green manures are 
necessary on new clearings. Although some species of green 
manures are usually planted in hedges it is a sound practice 
to broadcast a mixture of seeds of both types so that the various 
species grow up together. The erect covers then provide the 
small amount of shade beneficial to the y'oung seedlings of some 
of the ground covers. Instances are lyiown in which Dolichos 
Hosei was quickly established in this way, whereas by sowing 
the seed by itself on exposed soil the plant made little progress. 

t. 

It is found rthat certain cover crops which make rapid 
growth at first gradually die off, whereas others, which are less 
quickly established, are of ‘greater permanency. It is, therefore, 
desirable to plant a mixture of these two types so that the 
more "permanent cover may, -in course of time, replace that 
wlhich^_*made the earliest growth. Thus Calopogonium should 
be planted in conjunction with a cover such as Dolichos Hosei, 
Centrosema pubescens, or Pueraria phaseoloides. The Calapo- 
gonium will provide most of the cover during the tirst year or 
two, and this gradually be replaced by the other species which 
flourish in the shade of the maturing rubber. 




Dolichos Hosei (Vi^mv) under old rubber 
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(3) METHODS OF PLANllNG 

In planting up a new clearing witlh cover crops and green 
manures the most important consideration is that the ground 
should be covered as soon as possible after felling and burning 
the timber so as to prevent the loss of surface soil and humus 
consequent upon exposure to the tropical sun and rain, and 
to keep weeds in check. At the same time, whether seeds or 
cuttings be used, it is valueless to attempt to plant a cover 
in settled dry weather, and the planting operations sihould 
always be carried out when wet weather can be expected. The 
ideal condition for planting is, therefore, when a spell of wet 
or showery weather follows a few weeks after the timber is 
burned. In the main rubber-growing districts of Ceylon it is 
usually arranged that tihe “burn” takes place in January or early 
February, and every effort sihould be made to “smother” the 
land in cover crops during the rains commonly experienced in 
April. 

Whether seeds or cuttings are to be used, the first essential 
is to clear the area of weeds, and subsequently to carry out a 
regular weeding programme until the cover is thoroughly estab- 
lished. It is the general experience that if the eradication of 
weeds is rigorously carried out while the cover is becoming 
established, the thick cover that subsequently develops chokes 
out weeds to a great extent and enables hand weeding to be 
carried out at a greatly reduced cost. 

All the species recommended above are best planted in 
new clearings from seed, and unless for some reason seed is not 
available there is no necessity to propagate vegetatively. Seed 
of the various species selected should, as a general rule, be 
mixed, and for quick germination may* be soaked for 24 hours 
in warm water immediately before planting. Seed treated in 
this way must on no apcount be allowed to dry Out before 
sowing. The seed may be planted in small holes two or three 
seeds to a hole, scattered irregularly throughout the area, or 
may be distributed in rows on loosened soil an*d pressed well 
down. The distance apart of the rows or holes and quantify 
of seed per acre naturally depends on the species used. 

When it is necessary to propagate from cuttings care must 
•be taken to use only mature stems, and to press these weH down 
into the soil to prevent them dry mg out. A useful method of 
procuring rooted cuttings is to embed ..split coconut* shells 
(sheraties) in the nursery beds before planting seeds, and to 
plant these out in the field when the nursery is well established. 

* Some species of erect green manlir«s are best planted in 
hedges, thereby forming valuable 'checks to soil movement. 
These hedges should be planted along the contours, their 
position depending to some extent on the method of opening. 
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In Java and Sumatra soil erosion is largely prevented by 
silt-pits, the earth from wihich being used to build continuous 
ridges about one foot high immediately above tshe pits. Tihe 
ground cover is commonly planted on these soil erosion ridges. 

On poor soils the establishment of leguminous species may 
be materially assisted by t)he application of manure at the time 
of planting. Phosphoric acid is the dhief requirement, and this 
is probably best supplied by basic slag. Bulk cattle manure 
is often used when available. The manure should be mixed 
with good surface soil and planted with the seed. 

(4) SUBSEQUENT TREATMENT 

In order that the maximum benefit from cover crops may be 
obtained it is not sufficient simply to plant them and ensure their 
vigorous growth. Erect covers are grown as sources of green 
material, and in order to obtain the maximum quantity of humus 
the plants must be periodically pruned. 

The extent and frequency to which the bushes should be 
cut back varies with the different species, but in general it is 
advisable to lop twice a year. In determining the time of year 
at which lopping should be undertaken a number of factors must 
be taken into consideration. In order to obtain the maximum 
quantity of food substances the plants should be lopped when 
in full bloom, before the seed has been set. On the other hand 
the seed may be required for further planting. The plants 
should' not be pruned in dry weather. If possible lopping 
should be undertaken in showery weather at the end of a 
monsoon, so that the green material is buried in a moist soil. 
The plants will then haye rnade a small renewed growth before 
the succeeding spell of dry weather, but will not take much 
moisture from the soil. 

The correct treatment of the loppings provides a debatable 
problem. There is no doubt that in order that the soil should 
derive the greatest benefit by the addition of nitrogen and 
Humus-forming material, the loppings should, in some way, 
be turned into the soil. Joachim has shown that if green 
material is allowed to dry bn the surface of tihe soil nearly 50 
per cent of the nitrogen may be lost. Where possible, there- 
fore, green manure loppings should be forked into tihe soil or 
buried in pits, and it is probably advisable to. alternate these 
two methods. Where expenditure must be reduced to a 
minimum it is customary to spread the loppings behind the 
bushes, or, where platform planting has been adopted, at tihe 
back of the platforms. 

The extent to which ground covers should be kept back 
from tihe young rubber plants is, again, a debatable point. On 
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the one hand the growth of covers in close proximity to the 
young plants will result in slower growth owing to competition 
between the rival root systems for plant foods and moisture, 
and on the other hand any bare soil will tend to deteriorate as 
the result of exposure to a hot sun and heavy rain. It is clearly 
necessary at first to maintain a small area around each young 
plant free from any ground cover on account of the danger of 
a cover with a twining habit climbing up the rubber plants and 
smothering them. As the root system of the rubber spreads 
so this cleared area should be kept larger and larger if com- 
petition between the roots is to be avoided. The logical out- 
come of this treatment, however, would be the eventual removal 
of the entire cover, thus returning to the policy of clean weed- 
ing. It is clear that a compromise mu.st be effected. Obser- 
vation in Ceylon and other countries has shown that the growth 
of young plants is definitely retarded by the presence of a 
close cover, and it is therefore probable that an area corres- 
ponding approximately to the spread of the root system should 
be kept clear around each plant urstil the rubber is approaching 
tappable age. Where the platform system of planting has been 
adopted it is simple to keep the platforms wholly or partly 
clear of any green manures or cover plants while the rubber is 
between the ages of about 2 to 5 years. Where the rubber 
plants are very young a cleared area corresponding to the size 
of the holes is sufficient, and when the rubber is mature the 
cover may, with certain limitations, be allowed free scope. 

It has been found that on areas planted with a mixture of 
ground covers and erect green manures, the former tend, after 
two or three years, to somewhat smother the latter. It is there- 
fore, necessary to re-establish the green manures periodically. 

(5) WIND-BREAKS 

Althougih wind-breaks do not strictly come under the cate- 
gory of green manures, in that their primary function is not 
concerned with soil improvement, by the selection of suitable 
species, many of the benefits associated with green manute 
plants may also be obtained. By planting leguminous species 
the soil is enriched by the fixation of atmospheric nitrogen, and 
by selecting varieties which not only give effective jir'o’tection 
against the wind, but which may also be lopped to yieltj green 
material, the dual functions of wind-breaks and green manures 
are fulfilled. 

, Young rubber plants are very susceptible to strong winds, 
and their growth may be materially, retarded or even completely 
inhibited when planted in exposed situations. On clearings 
which are at all exposed to wind, it is therefore necfessary to 
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protect tihe plants as far as possible by tihe establishment of 
wind-belts. In the past the use of wind-breaks on new clearings 
has not received its merited consideration. 

One of Che most effective wind-break trees is Albizzia 
moluccana which grows very rapidly and has a deep-root system, 
On new clearings it shoiild be planted as early as possible along 
the ridge of all exposed hills, the establishment and rapid 
growth bf the.se trees being at fir.st regarded as of equal im- 
portance to the growtih of the rubber plants. A row of Albizzias 
planted lower on the slope of a ridge at right angles to the 
direction of the prevailing wind is also of great value in deflecting 
tihe wind above the top of the ridge. Albizzia grows with a 
spreading habit and quickly forms a substantial wind-belt. It 
is a matter for discretion whether the trees should be removfed 
when tihe rubber is approaching maturity, or whether they should 
be retained permanently. Mature rubber has been seen growing 
excellently in conjunction with large Albizzias, and it is possibly 
of advantage to retain these, trees in particularly exposed areas. 

Albizzia may also be planted between the rows of rubber 
both for wind protection and as a .source of green manure, but it 
must be kept pruned so that the young rubber trees are not 
overshadowed or' “spindly” development of the latter will 
result. Pruning must, however, be undertaken with discretion 
so that t)he rubber trees are n'ot left without protection when 
high winds are prevalent. Albizzia can most conveniently be 
grown from seed in nurseries, and thence planted out in the 
field. 

« 

In addition to the establishment of major wind-breaks 
Gliricidia maculata may be planted in rows at right angles to the 
direction of the prevailing wind. If kept lopped at a suitable 
height this species gives valuable protection to the young rubber 
plants in the first two or tihree years, and also provides a great 
quantity of green manure. Gliricidia is most easily planted in 
the fo;;m. of cuttifigs about 6 feet in length. 

Dadap, Erythrina lithQSperma, is also commonly planted in 
young clearings as an alternative to Gliricidia. In certain locali- 
ties it* thrives better ^an the latter. It is easily established 
from cqtings or seed; grows rapidly, and is valuable as a source 
of greun material. 

Leucaena glauca grows to a small tree 16 to 20 feet in height 
and forms a useful wind protection for y'oung rubber. Sub- 
sequently, it may be /'uf low and retained as a green manure 
hedge. It must be stated, however, that this plant has shown 
indifferent growth at the Rubber Research Scheme Experiment 
Station. 
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IV GREEN MANURES AND COVER CROPS UNDER MATURE 

RUBBER 

The value of green manures and cover crops in re-condi- 
tioning badly washed soil under old rubber was recognised some 
years before the establishment of such plants became a general 
custom. This delay in adopting an obviously sound agricul- 
tural practice was due, not only to the conservative attitude of 
many influential planters, but also to the difficulty in finding 
suitable species which could be easily established and retained 
in heavy shade. The earliest efforts towards checking soil 
erosion and providing muldh consisted of “selective weeding’’, 
whereby certain weeds thought to be noxious were eradicated 
and other harmless species retained. When certain leguminous 
plants were found to be tolerant of the normal .shade under 
mature rubber it was clearly preferable to sub.stitute the mixed 
weed growth by a leguminous cover, thus obtaining the addi- 
tional soil enrichment due to the activities of the nitrogen-fixing 
bacteria in the root nodules dharacteristic of the family. 

The influence of a ground cover on the growth of weeds 
has always provided a basis for argument between the respec- 
tive advocates of clean weeding and cover crops. It was at 
first feared that the existence of a cover would increase the 
difficulties and therefore the cost 'of weeding. It has been the 
general experience, however, that provided the ground is 
rigorously weeded, while the cover is establishing itself, a -thick 
cover will subsequently be formed which will tend to choke out 
weeds and thus enable hand weeding to be carried but at a 
reduced cost. If, on the other hand, weeds are not kept in check 
while the cover is still thin, a mixed growth will result and the 
eradication of the undesirable species may present considerable 
difficulty. 

(1) CHOICE OF SPECIES 

'Hie choice of species for use under mature rubber is less 
extensive than for new clearings. As far as 'ground c'o.yer is 
concerned it is essential that the plant sihoud be easily estab*- 
lished, and should be of a permanent nature. The number of 
leguminous plants fulfilling these conditidns under the shqde of 
mature rubber is relatively limited. As regards erect green 
manures the same limitation is experienced, and the possibilities 
of supplying mature rubber areas with gredh manure are as yet 
largely unexploited. 

(a) Ground Covers . — One of the^ earliest ground covers 
to be used was Mimosa invisa. This is probably unsurpassed 
on badly washed soils where the foliage of the rubber^ trees, is 
scanty, and many areas in the Dutch East Indies haVe been 
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greatly improved by the use of this cover. Mimosa will not, 
however, grow under heavy shade, and there are various objec- 
tions to its use which have been considered of sufficient impor- 
tance to bar its introduction to Ceylon. 

An important advance in tihe use of cover crops in rubber 
cultivation was made 'when it was discovered that Dolichos 
Hosei, the Sarawak bean, flourisihed in the normal shade of old 
rubber. {Dolichos Hosei is universally known to planters in 
Ceylon as Vigna (oligosperma) ; to avoid confusion the latter 
name will therefore be employed). This species was the 
earliest ground cover to be planted extensively in mature areas, 
and has remained up to the present time the only important 
cover in Ceylon. Vigna is easily grown from seed, but since 
seed is somewhat expensive, it is preferable to establish a 
nursery, and thence to plant out cuttings in Che field. The plant 
has a romnaratively shallow rooting system and is, therefore, 
probably of greater value on flat and undulating land than on 
steep hill slopes. Vigna has, nevertheless, proved invaluable 
in dhecking soil erosion in hilly districts in Ceylon, the clearness 
of the drainage water bearing adequate testimony to its efficacy. 
It is also valuable as a soil builder, and under a thick cover of 
Vigna a quantity of leaf mulch is always to be found. In addi- 
tion to the soil benefits due to ground cover it has been the 
general ’experience in Ceylon that a cover of Vigna, by inducing 
moist atmospheric conditions and keeping the ground tempe- 
rature low, is beneficial to the flow of latex so that late tapping 
does not result in so great a diminution of yield. 

In Java and Sumatra Vigna has, of recent years, been 
largely replaced by Centrosema pubescens. This forms a very 
similar cover tA Vigna, but is probably to be preferred on account 
of its deeper root system, its marked twining habit which makes 
it very effective in choking out weeds, and its ability to with- 
stand prolonged periods of dry weather. Centrosema is, how- 
ever, ‘ more difficult to establish in sihade than Vigna, and at 
first makes slower growth! Efforts to establisih this plant under 
mature rubber have been made on many estates in Ceylon, but 
except where the sihade is* light very little success has been 
obtained. Centrosema requires a fairly good soil, and it is 
probable that the jjoverty of eroded Ceylon soils, in conjunc- 
tion with heavy shade, is largely responsible for the different 
experiences with this 'cover in Ceylon and Java. It seems 
likely, however, that once established on a new clearing Centro- 
sema wjjl persist when the trees become mature.' 
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Centrosema plumieri lhas been seen growing under mature 
rubber where the shade is light, but this species is no more 
tolerant of heavy shade than C. pubescens, and is generally 
regarded as inferior to the latter in other respects. 

Pueraria phaseoloides (P. javanica) has only recently 
received attention in Ceylon, but promises to be of considerable 
value under mature rubber as well as in new clearings. Although 
growth is somewhat slow at first a dense cover is eventually 
obtained. Pueraria has been planted extensively in Malaya and 
the Dutch East Indies, and in Ceylon may prove to be a useful 
substitute for Vigna where the latter has died out. 

V’^arious indigenous species of Desmodium grow well in old 
areas in Ceylon. Desmodium triflorum is a very small-leafed 
species which forms a clo.se mat over the ground. It is effective 
as a preventive of soil erosion, but its close “mat-like” growth 
is an objection. It is not to be recommended where other covers 
can be grown. Desmodium heterocarpum is a sub-erect woody 
plant which is, perha{)s, of more value as a source of green 
manure than as a ground cover. It fs grown extensively in south 
India under the synonym Desmodium polycarpum. 

(b) Erect Green Manures. — As regards erect green 
manures the ideal plant for mature areas ha.s yet to be found. 
Most of the leguminous species which flourish on new clearings 
prbduce, but a stunted growth in heavy shade. There is no 
doubt, however, that humus is the most important soil require- 
ment of the average rubber estate in Ceylon, and the establish- 
ment of green manures in addition to cover crops is therefore 
much to be desired. 

Tephrosia Candida grows raf)idly under mature rubber, and, 
althougih not attaining its full development under shady con- 
ditions, is a valuable source of green material. The plant, how- 
ever, must be periodically re-established, not only because it 
weakens under the shade, but also because when woody it is 
liable to attack by some of the root diseases fungi to which Hevea 
is prone. - ^ 

Crotalaria anagyroides and Crotalaria usaramoensis will bot^h 
grow in old areas, but, if an adequate supply of green material 
is to be maintained, they must be .frequently replanted. * Both 
species grow more rapidly than Tephrosia, but are less tolerant 
bf lopping. They produte seed in great abundance in open areas 
or where the shade is light. 

It is suggested that Gliricidia maci,data would be of great 
value as a green manure if planted , between the rows of trees. 
Further experience is necessary, however, before this species 
can be definitely recommended. ’ ■ 



272 


(2) METHODS OF PLAmiNG 

The greater part of tihe ground cover of Vigna under mature 
rubber in Ceylon has been planted from cuttings. Owing to the 
fact that the plant is a sihy seeder, seed is relatively expensive, 
and the establishment of Vigna by seed over a large area would 
be a costly proceeding. Where cuttings are not readily available 
from neig'hbouring areas it is, therefore, advisable to establish 
nurseries from seed and thence to plant out cuttings in tihe field. 
After cuttings have been removed from tihe nursery a new flush 
of growth will take place so that in a few months further cuttings 
may be taken. A useful method of procuring rooted cuttings 
is to embed split coconut shells in tihe nursery beds before sowing, 
and to plant these out in the field when the nursery is well 
grown. 

Provided that good soil is selected and weeds are eradi- 
cated there is no difficulty in establishing a good nursery of 
Vigna in a short space of time. In transferring the cover to 
the field, however, considerable trouble is 'often experienced in 
certain areas. It has been the experience of many planters that 
whereas a thick cover is easily established on tihe greater part 
of the estate, cert?iin areas are apparently unable to support the 
cover. This is usually due to the absence or scarcity of the 
particular bacteria without whidh the plant is unable to make 
vigorous growth. In such cases large mats of Vigna should be 
planted together witih a quantity of the soil in which they were 
growing. The “barren” soil is thus inoculated with the 
necessary organisms, which multiply rapidly as humus is formed. 
The split coconut shell metihod of planting (described above) is 
also useful in such areas. 

Centrosema puhescens is best e'stablished from seed. 

Germination usually takes place within 10 to 14 days of the time 

of sowing, but> the growth of the seedling is slow, and on most 

Ceylon soils undbr heavy shade the plant makes little progress. 

Abcoding to a recent report very successful re.sults have 

been obtained in Sumatra by soaking the seed in an extract of 

crushed Cehttrosema robt nodules, thus securing the inoculation 

with the necessary bacteria. ‘ This method might also be useful 

where •difficulty is found in establishing Vigna. 

« 

Owing to tihe scarcity and cost of its seed, Pueraria 
phaseoloides is most satisfactorily grown from cuttings. If 
mature stems about 2' feet ,long are used tihe plant roots very 
readily. Growth is somewhat slow at first, but eventually a 
thifik cover is obtained. 
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The establishment of ground covers on poor soil is 
materially assisted by the application of small doses of manure. 
Phosphate is the most important requirement, and basic slag 
appears to be the most suitable source. The addition of a 
small proportion of nitrogen is also beneficial, and excellent 
results on a thin cover of Vtgna have been obtained with 
ammonium phosphate. Cattle manure, when available, has also 
been found useful for starting a cover. 

Under mature rubber erect green manures are probably 
most beneficial when grown in hedges along the contours. In 
addition to their green manorial properties they are then valu- 
able as dhecks to soil movement. It must again be stated that 
in Ceylon very little use has been made of such plants in mature 
areas, and that such planting as has been undertaken has been 
somewhat haphazard in nature. 

Tephrosia Candida and Crotalaria spp. should be sown 
thickly in rows along the contours midway between the rubber 
trees. Care must be taken that the' growth is not too close to- 
the trees, or the drying of the tapping cuts after rain will be 
seriously retarded by the damp atmospheric conditions caused. 
Haphazard planting will al.so result in interference with the 
supervision of tapping. 

(3) SUBSEQUENT TREATMENT 

There is no general agreement as regards the correct use 
of cover plants under mature rubber, and further investigation 
is required on many points. In Ceylon it is customary to allow 
Vigna to form a complete cover over the whole estate, a small 
circular area being sometimes kept round each tree to aid in 
the detection of root disease and collar rot. Ali’hough by this 
means soil erosion is very effectively prevented, it is argued 
by some that the cover competes with the rubber trees for 
moisture and food substances, heavy toll being taken of any 
manure which may be applied. It is thus the practice on 'some* 
estates in Java and Sumatra to confine the cover to the soil 
erosion ridges, reliance being mainly placed on the . latter for 
the prevention of soil wash. Although this method mcty be 
suitable bn flat or gently undulating ground, it would ' seerti 
that on the steep hillsides on whidh Hevea >.s commonly grown 
in Ceylon a complete cover is preferable. In such cases the 
only limitation to the growth of a ground cover is the presence 
bf root disease. In areas where .root 'disease, particularly 
Fames lignosus, is known to be present, it is important that the 
ground should be kept strictly clean weeded, .r . ■ * 
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In order to obtain the maximum benefit from a ground 
cover it is not sufficient simply to ensure its establishment and 
vigorous growth. Althougih experiences differ with regard to 
the direct effect of green manuring on latex yield, there can be 
no doubt that the soil is materially improved by the addition of 
humus-forming tissues so that an increased crop will even- 
tually result. A ground cover adds a certain quantity of humus 
to the soil by reason of its normal leaf-fall, but in the process 
of decomposition on the surface a large proportion of the avail- 
able nitrogen escapes into the air in the form of ammonia and 
is lost to the soil. In order that the soil should reap the 
maximum benefit, it is, therefore, necessary that the cover should 
be periodically buried in the green state. 

It must be stated that it is not at present customary on 
Ceylon estates to utilise the ground cover as a green manure. 
Where artificial manures are applied to ground bearing a thick 
cover the latter is usually rolled back from the strips or squares 
to be manured, and either left as “bunds” or replaced on the 
surface of tihe ground. There can be no doubt that from the 
agricultural view-point this is not the ideal method, and that 
the opportunity of incorporating valuable green material with the 
soil is lost. Alternative methods of incorporating the cover with 
the soil are: (1) forking, and (2) burying in pits, and the choice 
of these two methods is largely dependent at present on indivi- 
dual preference. Where artificial manures are being applied 
by envelope-forking the cover can be torn up and forked into 
the furrows together with the manure. With certain mixtures 
the cover is often killed, but in course of time the ground is 
usually .again covered, by encroachment from the unmanured 
strips. An objection advanced against envelope-forking the 
cover into the soil is that the feeding roots of the rubber are 
thereby disturbed and damaged. 1 hei'e is, however, no doubt 
that forking is itself beneficial in certain areas, and in choosing 
the method of utilising a cover the j)lanter must be guided by 
the condition qf tihe soil in question. Burying the cover in 
pits has the obvious objection that the green material is thereby 
less evenly distributed, so that the soil loses some of the benefits 
due to th§ humus formed. 

Another method has been adopted on some estates where 

the expense of forking has been considered unjustified. The 

cover is rolled back in strips like a carpet and replaced on the 

ground upside-down. Although this method is doubtless of 

some benefit, a large ^proportion of the nitrogen and organic 

matter is lost. •< ■ 

♦ 

Whatever method of utilising the ground cover may be 
adopted, it is clearly inadvisable on hilly ground to remov? fht; 



275 


entire cover at one time. Strips of cover should be retained 
along the contours so that the ground is not left entirely unpro- 
tected against soil erosion. 

• In addition to the soil improvement consequent upon the 
incorporation of green material, there is another important 
reason why the periodical disturbance of a ground cover is 
desirable. It has been a common experience in Ceylon that 
healthy covers of Vigna have unaccountably died off after four 
or five years of growth. Although the depredations of the 
Kulatara snail {Achatina ftdica) have been responsible for con- 
siderable damage, there can be little doubt that in many cases 
the death of the cover has been due to a soil factor which, for 
want of more exact terminology, is called “staling”. The 
disturbance, aeration, and enrichment of the soil consequent 
upon periodically turning in a green cover helps to enable the 
soil to maintain a fresh growth of the same plant. Ground 
which has become “stale” should be rested before endeavour- 
ing to re-estabish a cover, and a different species .should, if 
possible, be used on such areas. , 

Although a ground cover in addition to its value in the 
prevention of soil erosion, can be utilised to provide green 
manure, a considerably larger bulk of green material can be 
obtained by growing shrubby leguminous plants and periodi- 
cally turning them into the .soil. There can be no douht as to 
the theoretical value of such a procedure, but there is a great 
diversity of opinion among practical men as to the economic 
aspects of growing erect green manures under old rubber. In 
the first place such species as have so far been used are some- 
what difficult to establish and costly to ipaintain. In order that 
the soil may derive the maximum benefit, the plants must be 
lopped frequently, and the loppings forked into the ground or 
buried in pits. Although forking is undoubtecfly beneficial to 
some soils, its frequent practice is open to objection on account 
of the damage cau.sed to the rubber roots. It, is argued by 
many planters that the money spent on the establishment and 
utilization of such plants could be more usefully emplo'yed i<i 
providing artificial manures. It mu^t be borne in mind, how- 
ever, that inorganic manures cannot cause any .permanent 
improvement in the chemical and physical condition oh tlfe soil 
unless humus is also present. Artificial manuring should; 
therefore, be combined with green manurirtg. 

A judgment as to the economic value of growing green 
manures in old areas must await the outcome of further experi- 
ments and field experience. An impprtant'advance will be made 
when a species is revealed which is easily established and main- 
tained under the normal soil and shade conditions ofi.matfire 
rubber areas. . 
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LIST OF SPECIES MENTIONED 


Albizzia moluccana 
Calopogonium mucunoides 
Centrosema Plumieri 
Centrosema puhescens 
Clitoria cajanifolia » 
Crotalaria anagyroides 
Crotahria striata 
Crotalaria usaramoensis 
Desmodium gyroides 
Desmodium heterocarptim 
[D. polycarpum) 
Desmodium triflorum 
Dolichos Hosei 
( Vigna oligosperma) 
Dunheri Heynei 


Erythrina Uthosperma 
(Dadap) 

Gliricidia maculata 
Indigofera arrecta 
Indigofera endecaphylla 
Leucaena glauca (Lamtoro) 
Mimosa invisa 
Phaseolus radiatus 
Pueraria phaseoloides 
(P. javanica) 

Sesbania cannabina 
Tephrosia Candida 
(boga medeloa) 

T ephrosia noctifiora 

Tephrosia vogelii 

Vigna (see Dolichos Hosei) 
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CINCHONA CULTURE IN JAVA' 


ITS HISTORY AND PRESENT SITUATION 


I N 1589, one of the last survivors of the Spanish Conquisladores of 
Peru, Marcio Serra de Lejesama, wriHe a most remarkable confes- 
sion to Kin^y Philip II. 

“Your Majesty must understand”, he writes, “that my reason 
for making this statement is to relieve my conscience, for we have 
destroyed the Government of this people by our bad example. Crimes were 
once so little known amongst them that an Indian, with 100,000 pieces of 
gold and silver in his house, left it open only placing a little stick across the 
door, as a sign that the master was out^ and nobody went in. But when 
they saw that we placed lo('ks in our doors, they understood that it was 
from fear of theft”. 


That the old Incas should have such confidence in those who passed 
their dwellings, is not only a proof of the general honesty of their fellow- 
citizens but must also chielly be taken as a proof of the relatively small value, 
which gold possesse^l in the immured economic state of the Incas before the 
wSpanish invasion. And if the writer of the above-mentioned confession could 
have foreseen that not only the gold but aljjo a treasure of much greater value, 
namely the precious remedy cinchona-bark, would permanently disappear 
from Peru, he would perhaps have made his confession in somewhat different 
words. However ideal the condition of national honesty of the old Incas 
may appear, it is ( ertainly better, in view of the “sacra auri fames”, to 
preserve and cultivate the most precious gifts which nature has bequeathed 
to mankind, so that they may be used for the good of as many people as 
possible, rather than to leave them to reckless exploitation. 

To a certain extent it may be said, that the treasure of cinchona bark 
in the primeval forests of Peru and Bolivia was as inadequately guarded as 
the gold in the dwellings of the ancient Incas. The Jesuits, it is true, did 
their best to convince the Indian bark collectors, that they were morally 
compelled to plant a young cinchona shoot in the ground for each tree they 
cut down ; also the (iovernment of Bolivia subsequently attempted to restrict 
the extermination of the cinchona by legal regulations. But owing to the 
pressure of rapid exploitation of this most profitable product of the forest, 
stimulated as it was by th« constantly growing demand “for cinchona bark, 
neither the well-meant advice nor the later legal regulations could be more 
than “a little stick across the door”. 


For a space of more than two centuries the unbridled exploitation of 
the cinchona, growing in its natural forests, went on, and although the 
danger of its extermination had already been emphatically pointed out^by 
men of great authority, such as De La Condamine and von Humboldt, it 
took many decades for the conviction to become moi^e general, that the 
enormous store of ( inchona-bark in the South Amerii'an f\>rests was in 
danger of becoming exhausted. The. danger was even increased cJwing to 
the fact, that after the discovery that quinine was the most active febrifugal 
component, the commercial world had learnt to value cinchona-bark accord- 
ing to the percentage of quinine it contained, and 'that from the analyses it 
appeared that the importation of high percentage barks from South America 
was constantly diminishing. 

* Lecture by Dr. M. Kerbosch, Director -if the tinchona Experimental Station. 
Tjinjiroean, at the celebration of the 300th Anniversary of the first recognised use ot 
Cinchona held in the Missouri Botanical Garden, St. Louis. Reproduced from Deiffierfi- 
cultures^ No. 18, May 2, 1931. *# 
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It is chiefly due to the French savant Weddel, who visited the cinchona 
districts from 1843 to 1848, that attempts were eventually made to preserve 
the ciiiichona from total extermination by attempting to introduce this plant 
in other tropical regions and to cultivate it there. In his “Histoire naturelle 
des Quinquinas” (Paris 1849) he emphatically pointed out the necessity of 
attempting to produce cinchona bark in regular plantations if the world were 
not to lose a medical remedy which had already become indispensable. 
“Reste la resource de la culture”, he writes, ”et il faut I’employer. S’il est 
un arbre digne d’etre acclimatise’, c’est certes le quinquina, et la posterite 
benerait ceux qui auraient mis an execution une semblable idee”. 

In one respect, however, Weddel ’s statement was not complete. It 
is not only those, who carried out Weddel’s idea, but also the indefatigable 
promoters and propagandists of this idea to whom the gratitude of later 
generations is due. Therefore, Weddel’s name will remain one of the first 
and greatest to which this grateful remembrance will be paid. 

When in the year 1852 the Netherlands Government determined to 
attempt the transfer of the cinchona from South America to Java in order 
to cultivate, if possible, this plant in regular plantations, it was certainly 
not the calculations of a possible financial profit which induced them to take 
such a resolution. On the contrary, considerations of a more idealistic 
nature ranked first in every way. The whole object was to preserve to 
future generations a medical remedy w’hich had become indispensable, and to 
make it possible to obtain it regularly in adequate quantities. ”11 s’agit, 
pour ainsi dire, de procurer son pain au malade, et de le lui procurer a des 
prix qui ne surpassent pas ses moyens. Ce n’est comnie speculation, c’est 
comme acte humanitaire que le Gouvernemenl Neerlandais a entrepris et 
poursuivi cette oeuvre”. With these words Rochussen, Governor-Cieneral 
of the Netherlands East Indies, most correctly described the motive which 
led to the transplantation of the cinchona. 

The actual reason, why far-seeing men of science had urged the trans- 
plantation of the cinchona, was the danger of a scarcity of cinchona bark 
and the wish to ensure a permanently adequate production of bark by 
regular cultivation. The same motives prevailed when the Netherlands and 
the British Governments determined to make an attempt to transplant the 
cinchona to their colonies. 

Without entering into details, 1 may briefly record here the two expedi- 
tions to South America, namely the Dutch expedition in 1852 and the 
English one in 1860, sent out with the object of collecting as many cinchona 
plants and seeds ^s possible in order to transfer these to Java and to 
British India respectively. 

Instructions to collect and transfer cinchona plants and seeds to Java 
were given by the Dutch (government to the botanist Justus Garl Hasskarl, 
who had already* been employed in the service of the Netherlands East 
Indies (jovernment Sn the botanical gardens at Buitenzorg near Batavia. 
HKsskarl left for South America in December 1852, and he remained there 
till August 1854. He succeeded in collecting live plants and the seeds of 
several varieties of the cincl^ona. Of the 5(K) plants shipped in Ward cases, 
only 75i proved to be alive on arrival at Buitenzorg. From the seeds 
brought by Hasskarl and from those, which had been previously sent by 
him*, a gfeat number of plants were later on obtained. 

The leadership of the British expedition to South America was entrusted 
to Sir Clements R. Markham. As he himself had not studied botany, 
Markham had, to carry out his enterprise, secured the collaboration of a 
number of scientific men^ several of whom were already more or 'less 
acquainted with the cincheJna regions after a personal sojourn there. His 
collaborators were Dr. R. Spruce, R. Cross, J. Weir and Pritchett. The 
suceJ^ss of f,he expedition was chiefly due to Spruce and Cross ; together they 
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explored the .district of the “red bark*’, viz. the western slopes of the 
Chimborazo, and ultimately succeeded in delivering in British India more 
than 450 live plants and about 100,000 seeds of the C. succiruhra variety 
which, besides being the producer of pharmaceutical barks, has become 
of such an extraordinary importance as the base on which to graft the 
Ledgeriana varieties. 

Very soon after the cinchona seeds and plants had been received from 
South America, British India and Java exchanged the varieties they missed, 
so that early in the ’sixties both countries possessed a fair number of 
cinchona varieties, of which the principal were : 

r. lancijolia ^ 

C, cordifolia > Columbia 
C. trianae ) 

C, succirubra Chimborazo 

C. officinalis Loja 

C. micrantha ) „ 

^ 1 Huanuca 

C. pahudtana } 

C, calopera \ 

C. josephiana j- Caravaya 

C. calisaya ) 

The successful transplantation of the cinchona was followed by a period 
of researches and experiments for the proper ways and means of propagating 
the new plant, a period with which the* names of Anderson, Mac Ivor, 
Teysmann, Junghuhn, l)e Vrij, and Van Gorkom are honourably connected. 

On the island of Java, where we shall now more particularly follow the 
development of the cultivation of cinchona, it appeared that with but few 
exceptions all varieties of cinchona thrived more or Jess favourably. The 
new culture succeeded best on the plateau of Pengalengan and on the out- 
runners of the neighbouring mountains, a district which had been pointed 
out by Junghuhn as being especially suitable for the cultivation of cinchona. 

By further shipment new quantities of seeds came from South America 
to Java, and so the number of plants available increased rapidly, especially 
as the planters soon learned to propagate the most important varieties in 
many thousands by means of cuttings. 

After many dangers and sac'rifices in tra*nsferring the cinchona and 
after much devotion in tending the experimental plantations, it then appeared 
as if the cultivation of cinchona in Java could look forward to a splendid 
future and yet, without a fgrtunate accident, the cultivation of cinchona in 
Java could not have developed and attained the great economic importance, 
which it now possesses;. 

When, after a number of years, the oldest cinchonas had grown to 
such an age and size that they could furnish sufficienU quantities of bark, 
so that an analysis of these barks could be made, all the imported* variet^s 
proved to possess a low percentage of quir^ine, with the sole exception of 
the C. officinalis. It was of tliis variety, however, that the growth was 
least favourable, and therefore the prospects that this variety ‘could be used 
for plantation on a large scale were poor. Since the discovery 'of *quinine 
by Pelletier and Cavantou medical science had found quinine tg be the 
febrifugal component “par excellence” of the cinchona bark, and Began to 
prescribe quinine to a greater and greater extent ; Consequently there was a 
constantly growing demand on the market for cinchona barks of a high 
quinine percentage. The barks with a low quinine percentage supplied only 
a sniall quantity of this product, and for the* qyJnine manufacturers these 
barks were also objectioinable owing to the* fact that the preparation of pure 
quinine was rendered more difficult by their relatively high percentage of 
total alkaloids, ' ’• 
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And yet sufficient attention had been paid to the importation and propa- 
gation of the good varieties from the very beginning. For a number of 
years previously the Calisaya barks had been by far the most appreciated 
kind in the cinchona bark trade, and consequently great attention had been 
devoted to the importation and propagation of this variety. At that time the 
planters in Java possessed four Calisaya varieties which were classified as 
follows according to their origin : 

Descendants of the first cinchona plant received 
j from Botanical Gardens at Leiden in 1851. 
j This plant was grown from seed collected in 
I South America by Weddel. 

( Descendants of seeds and plants collected in 
( South America by Hasskarl. 

( Plants grown from seed collected in North 
i Bolivia and received through the Dutch Consul 
i at la Paz, Mr. (\ N. Schuhkraft. 

(\ Calisaya anglica Cirown from seed received from British India. 

Of all these Calisaya varieties, however, the barks appeared to contain 
in average no more than 1-1 '5 per cent of quinine, as will be seen from the 
following figures : 


C, Calisaya javanica 

C. Calisaya javanica 
(\ Calisaya Schuhkraft 


Type of alkaloid contents 


Variety of Cinchona bark 

Quinine 

Cincho- 

nidine 

Kinidine 

Cincho- 

nine 

I'otal 

alkaloids 

Cal. Javanica, trunk bark 

I 

r- 

05 

0‘3 

1 ■■ 

[ 

IT 

1 

3'8 

M * »» »» 

II 


0‘2 

02 

08 

2-5 

.. root „ 


1'2 


0'4 

r9 

5'2 

Cal. Schuhkraft, trunk ,, 

I 

1- 

03 

05 

r6 

4- 

»» #» »» 

11 

0'3 

0'2 

0*1 

07 

2- 

„ »» root 


1*2 

07 

0 2 

2*3 

5*- 

Cal. anglica, trunk „ 

I 

rs 

1*3 

01 

21 

57 

»• »» »» 

II 

r- 

12 

01 

14 

4-6 

»» root ,, 




.0- 

31 

69 . 


Extremes of alkaloid contents 


• 

« 

« 

\ 

< 

Quinine 

Cincho- 

nidine 

Kinidine 

Cincho- 

nine 

« • 

Cal. jaVaitica, trunk bark 1 

.0:4 

0-2 

0-3 

O’ 3-2 

«M *> if 

0 l-0'3 

01-0 3 

015-0-25 

07-1 

M ' root I. 

« 

07-2’ 1 

0 8-r5 

0 3 -0’5 

l*6-2‘5 


Although the object aimed at, viz. the preservation of the cinchona from 
extermination had to a certain extent been attained, it did not appear, at 
least for the present, as if tlie cultivation of cinchona in Java would prove 
to be an economic success, since* the cinchona barks with a high percentage 
of ^|uinine, which the market demanded, could only be produced in insigni- 
ficant qiA^ntities. 
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In the ^meantime, however, a new variety of Calisaya seeds had been 
received from Charles Ledger in 1865. This seed had been collected by 
Ledger in the forests of the province of Caupolican in North Bolivia through 
information supplied to him by an old Indian bark collector named ManuH 
Incra Mamani. 

The story of the collection and the subsequent adventures of this kind 
of seed is too romantic not to be recalled here in a few words. 

Charles Ledger was an Englishman who had been in Peru and Bolivia 
since 1836. He had also been engaged in the cinchona bark trade. 
Encouraged by the expeditions of Hasskarl and Markham, he determined to 
go and collect Calisaya seeds himself with the intention of offering these 
seeds for sale to the British Government. Thanks to his many years’ 
experience and knowledge of the country and its people, especially in 
Southerai Peru and Bolivia in the districts where the Calisayas were to be 
found, he was the very man to carry out such a task successfully. Moreover, 
he could also count on the very reliable support of his Indian servant, 
Manuel, who had formerly beem a bark collector and who possessed consider- 
able knowledge with regard to the origin and the value of the varieties of 
cinchona bark. 

In the year 1861, Ledger ordered this Indian servant of his to collect 
seeds of the best Calisaya varieties in the forests of North Bolivia. It was in 
1865, however, before Manuel returned with a quantity of cinchona seeds 
which he had collected from about 50 cyichonas in the neighbourhood of the 
valley of the Rio Mamore in the Bolivian Province of Caupolican. Markham 
relates that Manuel had not been able to collect seeds before, because in the 
preceding years the flowers of the cinchonas had beefi repeatedly destroyed 
by frost during the month of April. 

Ledger sent these seeds to his brother Mr. George Ledger in London 
with instructions to offer them for sale to the British Government, But 
when the negotiations with the officials in London were not successful, 
George Ledger began to fear that the seed would lose its germinating faculty 
and therefore offered it to the Netherlands Government, which purchased 
one pound of these seeds. This quantity of Ledger seed was immediately 
sent to Java, while Ledger’s remaining stock of 13 lb. was sold shortly after- 
wards to a British Indian planter, who exchanged it with the British 
Government for Succirubra seed. 

The seed purchased from Ledger by the Dutch Government was 
received at the Government Cinchona Plantation in December 1865 and was 
taken great care of by th^ then Director of the plantation, Mr. K. W. van 
Gorkam. Although a large proportion of the seed had been spoilt, about 
20,000 seeds germinated and of these about 12,000 plants were, somewhat 
more than a year later, planted out in the open. 1-n tht? year 1872 the first 
analyses of the barks of these Ledger cinchonas were made in Java. 

Up to this moment there had been no reason whatever to expect^ that 
those Calisaya varieties of bark would produce a partii;ularly high percentage 
of quinine. The first analyses showed, howevty, that the bayk of the Ledger 
cinchona excelled all other varieties,, including those of the ot}ien» Calisayas 
considerably in the percentage of quinine. In the report of the Government 
Cinchona Plantation for that year the Director, Mr. J. C. Bernelol Moens, 
writes: “This variety of cinchona bark is not only remarkable for the high 
percentage of quinine but also for the facility with which the quinine crystal- 
lizes as sulphate”. 

As' the bark of a further number of Ledge?* plants was analysed, higher 
and higher percentages of quinine were found. The highest percentage of 
quinine in the Ledger bark in 1872 was 8' per cent; 11 per cent was* found 
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by Moens in 1874, and in the annua! report for 1876 we find the statement 
‘‘The proportion of 13 25 per cent of quinine, which has certainly never 
been found in cinchona bark, is extremely remarkable’'. 

Accordingly with the increasing of the percentages of quinine, found by 
analyses of Ledger trees, the Government plantations in Java grew more 
and more exacting with regard to the qualities of the Ledger trees from 
which seeds and cuttings should be collected. It is interesting to record here 
what is mentioned on this sub5ect in the subsequent annual reports of the 
Government Cinchona Plantations. 

1873 “Fresh plants will in the future only be grown from seeds of 
trees containing more than 5 per cent of quinine in their bark”. 

1875 “If the bark contains less than 7*5 per cent of pure quinine, the 
tree is disqualified for seed production purposes”. 

1877 “On the Government Plantations seeds of trees which contain 
9 to 10 per cent or more quinine in their bark will in future only 
be used”. 

1879 “In this report Mr. Moens states that more than 1,000 grafts 
were made with cuttings from Ledger trees with the highest 
quinine percentage, including 100 cuttings from tree No. 67 
which contained 13*5 per cent of quinine”. 

The significance of these figures becomes clear if we consider that, 
before the discovery of the Ledger barks, the other Calisayas with an 
average percentage of 1 to IJ per cent of quinine were considered to be the 
best quinine producers and that the other cinchona varieties, with the excep- 
tion only of the poor growing C. ojficinalis, as a rule oinly contained 0*5 to 
1 per cent of quinine. 

The difference between the Ledger cinchonas and the remaining cinchona 
varieties is even perhaps more striking if we compare the prices obtained at 
the bark auctions. On the 17th of April, 1877, a cinchoina bark auction was 
held in Amsterdam at which the Government barks were sold at the following 
prices ; 


Ledger cinchona barks 

f 17-58 per 

kilogramme 

C. Calisaya favanica 

„ 4-92 „ 

>> 

C, H as s karl i an a * 

„ 4-78 „ 

> > 

C. Calisaya Sckuhkraft 

„ 3-80 „ 

)» 

C. Sued rubra 

„ 3-36 „ 


C, Caloptem 

„ 3-18 „ 

>» 


When the first analytical results of the Ledger ci;ichona barks became 
known, the Netherlands Indian Government had already during the previous 
20 years established many experimental plantations. The laying out and 
maintenance of these* experimental plantations and also the transference of 
plahts and seeds to Java had cost much time, labour, and money which, until 
that moment, had shown no pA)spects for reasonably profitable results. 
Nevertheless, tjie Government continued the experiments with great perse- 
verance, un „spite of the fact that the public, not appreciating the ideal 
significance of this work, frequently *ex*pressed their dissatisfaction regarding 
the costly^ Government Cinchona Plantations. “In the East Indies”, Mr. Van 
Gorkom writes, “the public ridiculed the expensive hobby of the Govern- 
ment in maintaining a cinchona plantation which after so many years had 
not yet shown any prospect of results in hard cash and of which only 
negative results could be expected. The cultivation of cinchona was looked 
upon as a hobby of the Govehnor-Generals, who rapidly succeeded each other. 
Private persons or companies could not be induced to make experiments with 
the cliltivatipn of cinchona*’. 



283 


It was 'amazing' to see how swiftly all this changed after the discovery 
of the value of the Ledger cinchona and particularly after it had been 
proved on the open market that the Ledger barks met a ready demand at 
much higher prices than the other varieties of bark. Private enterprises 
now soon exhibited a growing interest in the new culture and gratefully 
accepted the generous offer of the Government to supply the planters with 
seeds and cuttings of Ledger cinchona without charge, if they were 
prepared to devote their land to he cultivation of cinchona. There were, 
consequently, in a very short time a number of private cinchona plantations 
besides the very large plantations belonging to the Government. 

Relying on the experience of the Government estates, the planters 
sought out by preference for these plantations soils of porous structure with 
much humus and of recent volcanic origin. Such lands at a suitable height 
above the level of the sea were chiefly found in the Preanger Regencies on 
the slopes of the volcanoes and on the plateaux between them, all of which 
are covered with the fertile soil formerly thrown out by these volcanoes. 

This explains the fact why the cultivation of cinchona is chiefly 
concentrated in the mountainous districts of the Preanger. Of 127 
cinchona estates on the island of Java, 85 are in the Preanger Regencies and 
these together produce almost 75 per cent of the total Java production. The 
most important producing district is certainly the plateau of Pengalengan 
and its surrounding mountain slopes. 

In this way has cinchona cultivatibn in Java developed within a few 
years after having become acquainted with the Ledger cinchona, from “a 
costly hobby of the Government’ to an economically^ profitable agriculture 
on a large scale, employing thousands of hands and relieving millions of 
sufferers from malaria, bringing them healing and, new life. 

If the Netherlands Indian (iovernmenl has contributed largely to the 
extension of the cultivation of cinchona by supplying on a large scale seeds 
and cuttings gratis, in no less degree is the rise of Java cinchona culture 
due to the special care devoted by the Government plantations from the 
very beginning to the quality of the planting material. The. cultivation of 
cinchona owes an immense debt to the insight of Mr. J. C. Bernelot Moens, 
then r)irc('tor of the (Government Cinchona Plantations, who selected for the 
production of seeds exclusively trees with tho highest percentage of quinine 
in their bark. 

Mr. J. Klliott Howard of London, the well-known quinologist to whom 
Mr. Moens had communicated the results of his research'and told of his plans, 
wrote to him in 1875: “I commend very much the pains you have taken 
in this respect and think you will reap the advantage by keeping considerably 
ahead of all other growers of cinchona”. More literally perhaps than Mr. 
Howard intended, his prophecy has since been realij^cd. For many years 
past the Netherlands Indian C-inchona Plantations produce 79 per ce^t of 
the total world productio-n. • 

Now, as in consequence of the importation of the Ledger cinchona a 
complete revolution was brought about in the Java cinchonit cpltivatioin, 
there is every reason for us to enquire Whether further particulars could not 
be ascertained as to the special qualities by which the Ledger/'inchotias 
are distinguished from the ordinary Calisaya pl^ts. It will also be inter- 
esting to see what has been done in Java to retain and improve these 
qualities, in so far as they are of importance for the cultivation and 
production. • 

Generally speaking, the Ledger cincHona is distinguished from the other 
Cnlisayas by two qualities, viz. the botanical type and the high quinine- 
percentage. ' * * 
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With regard to the botanical type : Mr. Howard looked upon the Ledger 
cinchona as the original form of the genuine Calisaya and has given it the 
name of Cinchona Ledgeriana \ Mr. Moens was of the same opinion and 
expressed the probability that the C. Calisaya^ which had been found by 
Weddel in the same district, had been produced by hybridization from the 
I^edgeriava with other cinchonas {C, Josephiana) » Now that experience in 
the plantations of British India and Java has shown how extraordinarily 
easy it is for various cinchona varieties to hybridize, it may be safely assumed 
that hybridization has frequently taken place in the original habitat, so that 
Mr. Moens* explanation seems to be very acceptable. 

In any case it is certain that the plants ’obtained from the imported 
seed of C. Ledgeriana were far from being homogeneous. In the first place, 
Mr. Moens sooin had to distinguish two varieties which chemically differed 
from the ordinary C. Ledgeriana^ viz. the variety .4. cinchonadifinera and the 
var. B. chinidiniferay characterised by a particularly high percentage of 
cinchonidine and quinidine respectively. 

It further appeared that in the ordinary C. Ledgeriana plants, very 
considerable fluctuations occurred as regards the percentage of quinine; for 
instance, among the 8 trees which were analysed in 1872, one of them was 
found to contain a percentage of only 4*16 per cent, whereas the highest 
percentage was 8*15 per cent. In 1876, 34 Ledger trees were examined, 
the highest percentage of quinine being 13*25 per cent and the lowest 6*61 
per cent. 

Further, it appears that among a number of approximately 200 still 
living of the original trees of C. Ledgeriana, very great differences occur 
both with regard to their habit or outward form and with regard to the 
chemical composition of the barks. The difl'erences in chemical composition 
came to light when a few years ago all original Ledgeriana trees now still 
living were again sampled and analysed. 

In the table given below are collected the results of analyses of 155 
original Ledgerianas to be found in the district of Tjinjiroean of the Govern- 
ment Cinchona Estates. As is shown by these figures the extreme differ- 
ences in percentages are very great, viz. from 2 to 6*8 per cent. 

Quinine (Content of 155 original' Ledgeriana trees 60 years old. 






Quinine content 

Number of trees 

20-2 3- per 

cent ... * 

4 

23-2*6 ,, 

, , 

5 

2-6-2-9 „ 

, , 

. 7 

2-9-3-.2 

, , 

11 

3 2-3-5 

, , 

13 

‘ 3'5-3-8 ,, 

, , 

18 

3-8-4-1 „ 

» T • 

28 

4-l-'4-4 •„ 

,, 

27 

. 4-4-4-7 „ 

4 

, , 

15 

'4-7-50 „ 

, , * - 

14 

■ 50-5-3 „ 

,, 

4 

5-3-5-6 „ 

*, > » * * * 

2 

5-6-5-9 „ 


2 

5-9-6-2 „ 


2 

6-2-6-5 „ 

V. • 

n * 

2 

6-5-6-8 „ 

1 

155 

Average quinine percentage : 3*99 per cent. 
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Finally, we may also record Mr. Moens* observation that among the 
descendants of the original Ledger trees there are many specimens which 
deviate from the type of the mother trees and exhibit very great likeness to 
Weddel’s description of C. Culisaya. For this reason also Mr. Moens 
concluded that hybridization must have taken place in the original forests. 

There is consequently every reason to believe that the fust generation 
of C, Ledgeriana in Java was already hybridized to a greater or lesser 
extent and this fact should certainly be taken into account if one wishes to 
obtain a correct appreciation of the results obtained from the Ledger seed. 

Immediately after the results of the first analyses of Ledger barks had 
been received, Mr. Moens formed a very clear picture of the further methods 
to be adopted, which briefly may be described as follows: 

1. Seeing that quinine in the sphere of medicine had been found to be 
an active component of cinchona bark and that medical prac tice had learned 
to apply it, an increasing demand for this alkaloid was to be expet:ted ; the 
Ledger barks now proved to be the ideal raw material for the manufacture 
of quinine, and the cultivation of this variety of cinchona should therefore be 
energetically pushed. 

2. The future J.edgenana planting material should be improved as 
much as possible by logical selection. 

It is due to the insight of Mr. Moens on both these points, that the 
Java cultivation of cinchona largely owes its rise and its present important 
position. 

No further explanations need be given as to the first ‘point. The general 
application of quinine as a remedy for malaria and the indispensability of 
cinchona bark for its manufacture are now of common knowledge, and this 
forms the best evidence of the correctness of Mr. Moens’ insight. 

With regard to what has bean done to improve the Ledgeriana planting 
material, I shall now briefly mention a few facts. 

It must therefore be remembered once more, that after experiments 
c overing many years the cultivation of cinchona in Java had prac'tically 
reached an impasse^ bec'ause only barks with a very lc:)w percentage of 
quinine could be produc:ed ; it was only after the high percentage Ledgerianas 
had been secured, that the cultivation of cinchona cx)uld develop and flourish 
in a brief space of time. 

If we bear this historic:.aI development of aiTairs in, mind, it will be 
perfectly intelligible that for* selecting the best plants from the Led gerianas 
available, the qualities taken into accouiiit in the first place were those which 
distinguished this variety from the other cinchonas, viz^: (1) the high 
perc.'ientage of quinine ; (2) the botanic:al type. 

Trees were therefore selected, which in outward form or habit re^embl^d 
as much as possible Mr. Moens’ description of C. Ledgeriana and which 
over and above this excelled im possessing a high percentage of quinine. As 
a rule the method adopted was then, that from #these selected trees grafts 
were taken, and these grafts were planted, out together in a propenly isolated 
field, where hybridization with inferior kinds of cinchona was impossible, 
so that one would eventually be able to collect from these isolated gardens 
seeds, that were exclusively due to mutual fertilisation of high percentage 
Ledgerianas, 

It is to this method, introduced and applied^on the Government cinchona 
estate, that the Java cinchona industry owes the* privilege of its constant 
supply of good cinchona seed, and that the excellent quality of the original 
Ledgeriana seed has not only been retained but also considerably improved. 
I will try to make the latter statement clear. 
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From among the original Ledgerianas two trees were selected with a 
high percentage of quinine. Of these two trees (No. 23 and 38) seed (A) 
was taken and from the descendants, obtained from this seed, those possess- 
ing the highest percentages were again selected. These were multiplied by 
means of grafts and planted out in an isolated seed garden. The seed, 
produced by this garden, we will call seed (B). Now if we can compare 
the yield of the plantations from seed (A) with the yield of plantations from 
seed (B), we shall be able to draw a conclusion with regard to the effect of 
the selection. The Government cinchona estates now actually possess such 
figures, and from these figures it has appeared, that the plantations from 
seed (B) produce about 25 per cent above the production of the plantations 
from seed (A). 

Although results of considerable importance were obtained, it cannot be 
denied that the method adopted possessed in one respect a serious defect. 
The method was too one-sided ; it led to excessive attention being paid to 
the percentage of quinine only. It is true that for selecting also other 
factors such as growing power and thickness of bark were considered, but 
these factors were not determined in an exact manner and in the ultimate 
selection played only an extremely subsidiary part. Practically speaking it 
was always the percentage of quinine which determined the selection and 
another factor which is also of the greatest importance for the estimation 
of the production of the quinine, namely the amount of bark produced, was 
but little or most inadequately tak^n into account. 

It is obvious that the amount of quinine produced is certainly in ratio 
to the percentage in the bark, but it is not exclusively determined by the 
percentage ; it is found by multiplication of quinine percentage and bark 
production. To ascertain the amount of quinine produced, the bark produc- 
tion is therefore a factor of equal importance with the percentage. For it 
will be clear, that a plantation (A) with lower percentage may be able to 
produce more quinine per acre than a plantation (B) with a higher per- 
centage of quinine, if in plantation (A) the bark production is considerably 
larger. 

In order to be able to estimate the value of a cinchona tree or of a 
cinchona plantation, we must possess a method, by which we can readily 
assemble facts, which will furnish a sufficiently accurate measure whereby 
to estimate the quantity of quinine which is present at a given moment. 
P'urther, the method must be able to register with sufficient accuracy com- 
paratively small changes in the stock of quinine in consequence of measure*^ 
as for instance, manuring, draining, digging, e'tc., etc. 

If we now carefully keep in mind the precise significance of the per- 
centage-figure, vi.z : 

, quinine quantity 

^ « ' Quinine content ^ 

bark quantity 

it will be clear that the percentage alone is not sufficient to give us a correct 
estimate of. the stock of quinine and of the subsequent changes in this stock, 
unless the amount of bark in stock is not also accurately determined. 

For* a number of years past we have now adopted a method whitb 
enables us, in a simple* and sufficiently accurate manner, to measure the 
stocks of bark and quinine in the trees or groups of trees and also to estimate 
comparatively small changes in such stocks. In this method the point of 
departure was the coinsicleraiion, that the- quantity of quinine, .which is 
present in comparable quantities of bark, forms a practical standard of 
measure for the comparison of their respective producing power. If would 
take too Hong to describe this method in detail here. It may be sufficient, 
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therefore, I think, to state, that this method has proved equal to our expecta- 
tion^ and that has enabled us to secure a better insijijht into the value of the 
various factors influencing the production of quinine such as the quality of 
the soil, manure selection, etc.^ cfc. 

As I have already mentioned, the Netherlands Indies practically supply 
the total world demand for cinchona bark. Now if we see how this state of 
affairs, which is frequently described as the “Dutch Cinchona Monopoly”, 
has come about, it will appear that two cirf^umstances have been of pre- 
ponderating influence in this respetd, viz. , the scientific advice, which has 
from the very first supported the cultivation of cinchona^ and the extra- 
ordinary perseverance of the Netherlands cinchona planter. 

As has already been demonstrated, the cultivation of cinchona in Java 
owes a great debt to the scientific nisight of Mr. Moens^ who not only 
preserved the Ledgeriaua material for the future, but also improved it in 
quality. There is not the slightest doubt that the strong position of the 
culture of cinchona in Java, which enabled this culture to withstand long 
periods of depression, during which the cultivation was given up entirely in 
other countries, is greatly due to the possession of planting material and 
seed derived from selected high percentage trees. 

A great number of experiments were also made on other cultural and 
techni(^al problems, such as the distance from each other at which the plants 
should stand, the method of working the soil, manuring, etc. 

Also the fa(H that a suitable grafting method w^as soon found on the 
Government cinchona estates has been of great influence for the practical 
cultivation. Not only could by means of this grafting method the high 
percentage plants be multiplied and the grafts be devoted to the production 
of seed in isolated gardens, but moreover by grafting Ledfi^eriana cuttings 
on Succiruhra bases one obtained ihe advantage, that oin less fertile soils, 
where Led (reriana seedlings would no longer thrive Ledger barks could still 
be produced. In this wav the Ledgerinna was, as it were, supplied with 
the strong root system of the Succiruhra^ which can develop freely even 
on less fertile soils, and which moreover possesses greater resistance against 
the dreaded root fungus than the Ledger roots. 

In this way science continued to supply to the cultivation of cinchona its 
support and advice, so that the culture of cinchona was soon raised to a very 
high level of technical perfection. The natural results of this was, that in 
Java, cinchona culture was, better than elsewhere, able to resist the periods 
of depression whiidi were to (ome and, unfortunately, repeatedly did come. 

Instead of the shortagV of c'inchona bark previously feared, a con- 
siderable overproduction was the result of the suc'cessful ('ultivation. The 
supply of cinchona bar?v was considerably g^reater than the demand, with the 
inevitable effect of a severe drop in the price. In the year 1880, for instance, 
the price of 1 Kg of sulphate of quinine w^as still f 250 U'hile in 1893, with a 
constantly growing consumption, this price had dropped to / 18. ^In 1P85 
the unit price* was still 25 Dutch cents American cents)*; in 1890 this 
price had dropped to 7‘5 ; in 1892 to 1897 to about 4 ; ^ind in 1895 even to 
slightly more than 2*5 Dutc^h cents. At the latYer price it w''as impossible 
even for the Java estates to continue a profitable exploitation! For the 
suflFerer from malaria the condition hoped for by Rochussen, viz., ‘<^les piri^ 
qui ne surpassent pas ses moyens” had c':ertainly^ been attained, but the 
cinchona planter saw his livelihood threatened by market prices whic:h were 
lower than his costs of production. No doubt many a capable planter who 
had hoped for a golden harvest from the cultivation of cinchona would sigh 
with*Schiller : . ' * * 

* As unit is considered on the cinchona market a quantity of 5 gr. of, sulphate of 
quinine in the bark ( = ^ Kg of bark of 1 per cent of sulphate of quinine)., The'^unit 
price is the amount in cents in Netherlands currency that is paid for 5 gr. of quinine 
in the bark, i.e., per^J Kg. of bark and per per cent of sulphate of quinine. 
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Die I deale sind zerronnen, 

Die einst das trunk 'ne Herz geschwelll. 

It is certainly due to the perseverance of the Dutch planter who with 
great tenacity, whilst constantly looking for new ways and means of 
arriving at a cheaper production, steadily continued and improved the culti- 
vation of ciiKdiona, that cinchona culture was not generally given up, 
especially when in Ceylon the planters began to convert the cinchona planta- 
tions into tea plantations. The position of the Java planters then became 
even more acute owing to the large quantity of bark which Ceylon dumped 
on the market for a considerable length of time. 

If we may justifiably consider the maintenance of a constant production 
as of vital importance for mankind in general, then the whole of the world 
certainly owes a debt of gratitude to the Java cinchona planters for perse- 
vering in the cultivation of cinchona at that time in spite of the unfavourable 
circumstances and in spite of the fact that tea plantations held out better 
prospects financially. Thanks to their perseverance the production of an 
indispensable medicine has been preserve<l to future generations. 

The Dutch planter need therefore not pay great attention to the views 
expressed in articles in periodicals and newspapers in which the so-called 
Dutch Cinchona Monopoly is discussed in a manner which as a rule exhibits 
much unfriendliness but little knowledge of the true state of alTairs. The 
planter himself knows, how the Dutch position in the cultivation of ciiiK'.hona 
has been created by science and maintained by perseverance. It is with 
great satisfaction that after so much lack of apprecnation from persons who 
are mostly incompetent, he may point to the verdict of Mr. E. M. Mellor, a 
well-known pharmacologist, who writes: “The introduction of ('inchona 
and the struggle to n?ake it a commercial success is a fine example of the 
indomitable pluck, grit and dogged perseverance of the Dut('h. Holland has 
achieved her success this time by forethought, by resean'h, by taking risks, 
and by doggedness”, although the word doggedness does not point to 
excessive friendliness. 

After Ceylon had given up the cultivation of cinchona in favour of the 
more profitable cultivation of tea and after most of the private planters in 
British India had also given pp the cultivation of ('inchona as not being 
sufficiently profitable, the Netherlands Indies remained practically alone as 
a producimg country of cinchona bark. C'cnsequently, we may say that the 
so-called cinchona monopoly of the Netherlands Indies has come about in 
an entirely natural way, the way which led to vhe “survival of the fittest”. 

When now 1 am further using the word monopoly, 1 only mean to say 
that practically the whole world’s consumption of cinehona bark is produced 
in the Dutch East Indies. 

This is quite a^difl'erent thing from other monopolies, which, in most 
car'es, are created by special laws and maintained strictly by official 
measures and regulations {1<lbacco, opium, etc.). The cinchona bark 
monopoly in the Dutch East Indies has grown exclusively by the natural 
law tha^ results in survival of the fittest and never have the N.E.I. Govern- 
ment tried to maintain this monbpbly by special laws or measures. On 
the coi>frary, repeatedly our Government has given its highly selected 
cinchona seeds to those Colonial (lOvernments, that wished to grow cinchona 
bark. Consequently, these Goveniiments could dispose at once of the best 
quality of seeds and thus were spared the trouble and difficulties of the work 
of selection. By doing so, our Colonial Government clearly shpwed^how 
largely its standpoint differs from that of a monopolist, who tries with all 
possible njeans to maintaLn and strengthen his position, and to guard, the 
fruits of Jiis work for himself. 
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It may* now properly be asked, what obligations does the special 
cinchona position impose upon the Netherlands Indies. This is a questiop 
which cannot be answered before first enquiring in a general manner what 
requirements may be imposed in connection with the production of an 
important drug like quinine. 

From a purely theoretical point of view, one may state the desideratum 
that every sufferer from malaria, even the very poorest, should be able to 
obtain a sufficient quantity of quinine witht)ut difliculty. From statistical 
figures, the number of sufferers from malaria in the whole world can be 
calculated, and therefrom the quantity of quinine, which should have to be 
produced iin order to provide all these patients with a complete cure. A 
typical example of such a method of calculation is found in the report of the 
Eighth Session of the “Comite d’Hygiene“ of the League of Nations, held 
at (ieneva from the 13th to the 18th of October, 1926 (Fifth Session on the 
16th of October, 1926, work of the Malaria Commission 250). 

“Recent statistics compiled by Dr. Andrew Balfour gave”, so wc read 
there, “the annual figure for the whole world of two millioin deaths, 
and the« authority of Dr. Halfour was a guarantee that this figure was 
fairly correct. The death rate being from three to four deaths per 
thousand cases, it followed rhat there must be 650,000,000 
people suffering from malaria, or a third of the human race. 
Though this figure might appear to be fantastic and paradoxical, 
it sliould be remembered in# (‘onsidering the ev^erwhelming, 
inade({uac'v of the present resources of quinine. Taking a yearly 
average of forty grams of quinine per patient, 26,000 tons per annum 
w'oukl be necessary. It was urgent that an International conference 
should be <'alled in order to examine methods of considerably inlensi- 
. fying the production”. • 

It is obvious such a calculation as above cited can only be considered as 
being of theoretical value. The conclusioiii that the production should be 
increased to 26,000 Ions of quinine per annum is exclusively based on 
theoretical consideration, and has no codinection with the actual requirements 
demanded of an ec'onomical system of produc tion. From a humanitarian 
point of view, it may be eomprehensible that one would like to see the 
production and distribution of cjuinine organized in suc'h a manner, that the 
very poorest of sufl'crers from malaria could’obtain this medii'ine, but it is 
undeniable that this slate of affairs is Utopian. Millions of sufferers are 
so poor that tlufir pundiasing power is practically nil, or at any rate so small 
that they would not be abll^ to pay even approximately tlic cost of production 
of quiniinc. 

In practice the ‘production of quinine can only take into account the 
law of supply and demand; the Industry camiot product on the basis of a 
theorectically desired quantity to be consumed at prict\s which are far below 
the cost price. If it is desired that the cinchona planters should c(1nside#ably 
increase their production with the absoluttdy certain prospec't that the extra 
productioin could only be sold at a c'onsiderable loss, fhen one may say that 
an economic absurdity is desired. * * ^ 

Uinchona growers in the N. E’. Indies certainly will not agree, with 
Dr. Balfour, who thinks that an Intennational Committee odght to be 
appointed in order to see how the production of (iinchona bark can be raised 
considerably. If ever an International Committee will take up the matter of 
cinchona production, the finst question to be answered will be the following : 
Hbw can it be realised that large stocks ovAieci by the cinchona growers at 
present and also their normal productiorf are used to the benefit of malaria- 
striken countries whilst, at the same time, the cultivation o£ cinchona is 
safeguarded and may be maintained on an economically sounds basis ? 
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It is evident that this question deserves to receive the attelhtion of the 
League of Nations. Nobody, who is sufficiently informed about the present 
situation of the cinchona industry, can deny the importance of this problem. 

Moreover, this question evidently is of the greatest importance where 
malaria has to be suppressed. All experts agree on this point that whatever 
other measures may be desirable, a well-conducted quinine treatment of the 
sufferers is indispensable. 1 may quote here the resolution of the Malaria 
Commission of the League of* Nations: “The first and most important 
thing to do in malarious localities is to arrange for the treatment of the 
disease by quinine*’. 

Each serious endeavour to bring present large stocks of quinine at the 
disposal of sufferers of malaria in an inexpensive and convenient way must, 
therefore, be considered as being of great hygienic importance. On the 
other hand it is quite clear that, as long as interested parties in the struggle 
against malaria do not sufficiently lake into account the conditions, that 
make quinine production economically possible, all discussions about low 
prices and larger production will be vain and worthless. 

About this question the Dutch cinchona bark and quinine producers 
have tried to come into contact with the Malaria Commission of the League 
of Nations. It has now been arranged that the matter will be discussed by 
representatives of the Kinabureau and delegates of the said Commission. 

The Kinabureau has also tried to interest the Health Board of the 
Rockefeller Foundation for the question of distribution of cheap quinine and 
we hope that this large and mighty institution of your country, which has 
done such splendid work in the struggle against malaria, will decide to put 
its shoulders to the task. 

The Dutch cinchoiiia planters and quinine manufacturers, I may declare, 
will be found ready to give all possible assistanc'e. 

For the whole of humanity the continuation of the cultivation of 
cinchona* is a matter of vital importance. Such continuation, however, can 
only be guaranteed if the cinchona planters are enabled to maintain the 
industry on an C('onomically profitable basis. 

The Netherlands Indies are in the very first plac(* under the obligation 
to see that the cultivation of cinchona I'onlinues to be an economically 
possible one so that it will not eventually, as in (\*yl()n, be given up for more 
profitable cultures; and also on the other hand ca?e has to be taken, that 
any abuse of the monopolistic position should be prevented. 

The cincluma planters have attemoted to preserve an economically 
profitable ('ultivation by means of the ( inchona Agreement. In order to 
make clear to youif this much disputed agreement, J shall first of all give 
you a few facts about its origin. 

\l ha^e* already given you some facts with regard to the periods of 
depression affecting the cultivation of cinchona, during which the prices of 
the bark were so lo'v^ that the entire industry was in grave danger. The 
first and principal cause of these periods of depression was the overproduc- 
tion of cinchona bark. The supplies ‘of bark frequently greatly exceeded 
the demand. It goes without saying that, when such a condition of things 
prevailed, it was not difficyilt for the quinine manufacturers to obtain cheap 
supplies of bark for their industry. This was so much easier, because a 
certain degree of co-operation between the quinine manufac'turers had been 
reached already since many yea^s. On the other hand, among the producers 
of the bark, any trace of a Wll-organised co-operation was entirely ‘absent ; 
for many years past they had been accustomed to acting each according to 
his oi^m view^s and they steadily continued to overload the market wth 
cinchona b&Vk. No further demonstration is required to prove that under 
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such circumstances the manufacturers were the real masters of the cinchona 
market, and had it in their power to fix the prices practically as they chose, 
a power which they, as businessmen, could hardly refrain from making use 
ot. Consequently, if we compare the price of cinchona bark and the prices 
of quinine during that period, we shall as a rule find low prices for the bark 
and an ample margin between the prices for quinine in the bark and the 
quinine as a ready product. 

It is clear that only by the united action of all the producers of bark 
an end could be made to this c ondition of uncertainty in the cultivation of 
cinchona. This unanimity was not reached, however, until the existence 
of many cinchona estates had once more been placed in a most critical 
position during the years 1910-1912 owing to a very low price of bark 
(average unit price 3 Dutch cents). Only then did the bark producers, 
chiefly under the leadership of Dr. H. J. Lovink, the then Director of 
Agriculture in the Netherlands Indies, create a sound organisation and adopt 
the firm resolution Uj act unanimcjusly and in mutual agreement. The new 
organization of bark producers opened up negotiations with the quinine 
manufacturers, which in July 1913 led to the Cinchona Agreement; after an 
unequal fight of many years’ duration this Agreement at last provided a 
proper basis of co-operation between the producers and the manufacturers. 
Until today this co-operation has been maintained by fresh agreements, 
though ill! a somewhat amended form. The control of the correct execution 
of this Agreement is entrusted to the ^Kinaburcau in Amsterdam. This 
bureau is constituted of 6 representatives of the cinchona planters and 6 
representatives of the ciuinine manufacturers, and may be considered the 
executive power of the C'inchona Agreement. 

From the manner in whit h the ( .inchona Agreement was brought about, 
it will be clear that there is no question of a “trust” hrising from a desire to 
exploit a monopolistic position by forcing up the prices ; the co-operation 
between the producers themselves* and later on b{‘tween the producers and 
the manufacturers grew exclusively from the imperative need of“ making an 
end to the condition of great uncertainty for the bark production, which 
would oventually have led to a general surrender of the cutlivation of 
cinchona in favour of more profitable crops. “Par droit de naissance”, the 
main object of the Cincliona Agreement thus is and will be : to ensure as 
much as possible the continued existence of an economic'ally profitable 
cultivation of cinchona. 

We can understand, how'(W’er, that many an outsider will ask, whether 
the condition, thus crenteef by the Cinchona Agreement, will not ultimately 
lead to a purely menantile exploitation of the favourable monopolistic 
position. It seems fo me that those who argue thus are entitjed to a 
further explanation bet'ausc, ultimately, everything depenefs upon the manner 
in which the management of this monopolistic posit iorf is conducted. 

wSeeing that the dnehona Agreement has existed since 1913 we fnay 
first of all ask the question whether in Ihe 17 years, during which this 
agreement has controlled the cinchona situatiog, it was obsej-ved that it led 
to the abuse of the position, in other words to an unreasonably forcing up 
of the prices. 

When answering this question we must leave out of consideration the 
period in which, in consequence of the great wai*, the prices of practically 
all commodities reached an^ abnormal level. It would have been very strange 
if, during this period, a medical remedy, which all the belligerents urgently 
required^ had not also increased in price. • 

It may, however, be remembered that, compared with other important 
medicines, the rise in' price of quinine was rather moderate. Moreove^i, one 
has to give attention to the fact that during that period, a Considerable 
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Stock of second-hand quinine existed, and the Kinabureau bad nothing 
whatever to say in the selling price of these stocks. 

The best proof of the fact that the Kiiiiabureau did not take advantage 
of its favourable position during the war to ask loo high prices, lies in its 
war agreement with the Allied Powers. By this agreement large quantities 
of quinine were sold at a moderate price, far below the market price at that 
time. As an impartial judgment on this agreement, 1 may quote here from 
Martindale and Westcott’s well-knowiii Extra Pharmacopoea : “The famous 
War Agreement saved the situation. The Associated Countries secured 
practically the whole year’s production of Java quinine on reasonable terms. “ 

If we now leave out of consideration the period during which the war 
has influenced the prices, it will appear that, taking the production cost into 
account, the prices have fluctuated at a normal level. Moreover' the prices 
during the war may be regarded as a compensation for the very bad position 
before the war, when the prices were much lower than the cost of production. 

It is certainly a pity that owing to the prolonged influence of the war 
period figures for a comparatively small number of years only are available, 
and the conclusion drawn from them can only be of relative value. 
Therefore, it is fortunate, that there is another fact that gives us every 
guarantee that the Cinchona Agreement will not be abust^d for the purpose 
of unreasonably forcing up the prices, namely, the fact that the Government 
of the Netherlands East indies, as the largest producers of cinchona bark, 
have a preponderating influence in \he matter. 

At great pains and with great devotion did the Government introduce 
and encourage the cultivation of cinchona in Java, not for financial profit 
but “humanitatis causa”. As far as the economic side of the bark produc- 
tion is concerned, the Government has always adopted the standpoint, that 
only a reasonably profitable industry can be the sound basis for a normal ‘and 
constant production. The Government have therefore greatly helped 
towards the making of the Cinchona Agreement and as a bark producer, 
have become a signatory to this agreement, firmly convinced that the 
Cinchona Agreement is to be looked upon as an absolutely necessary step to 
enable the cultivation of cinchona to be maintained as an economically 
profitable industry. It is absolutely out of the question that the (xovernment 
either directly or indirectly \yould participate in a measure whic'h would 
serve as a means of unreasonably forcing up the price of cinchona bark with 
an eye to purely mercantile considerations. 

With the Government of the Netherlands. Indies the object which 
originally led to the introduction of the cultivation of cinchona still ranks 
first, namely, the assurance of a regular production .of a medicine, which 
has become indispensable for the whole world, in order to place it within 
the reach of as many people as possible. This standpoint came out very 
clearly when in 1874 the Government had to pass a resolution with regard 
to a petition presented by private cinchona planters asking to sell to them 
the Government plantations. Tfie answer then was, that the Government 
would not give up their plantations, because in Java cinchona was then 
not yet f;ult^vated on a large enough scale, 

' The proof that the Ciovernment seriously desires to safeguard against 
any possible abuse is clearly demonstrated in Article 117 of the Cinchona 
Agreement which was in'serted in the agreement because the Netherlands 
East Indian Government made it a condition of their subscribing to the 
agreement. This article reads as follows: “The Government of the Nether- 
lands East Indies reserve thfP fight to surrender membership of the .Associa- 
tion at a year's notice, if the Government are of the opinion that the 
Cinck^ona Agreement forms an impediment for the supply of cheap quinine 
to the mal&rial districts”. 
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The Cjoyernment thus made their permanent co-operation in the 
Cinchona Agreement dependent on the manner in which the supply of cheap 
quinine is continued to the malarial regions. ff in the opinioin of the 
(lOvernment this supply of cheap quinine to the malarial regioins is impeded 
by the agreement, their ('ollaboration to the tigreemeiiit will cease. 

It will be clear that in this way a most reliable safeguard against 
possible abuse of the agreement is assured, for without the collaboration 
of the (lOvernment, which ('ontrol about IJ) per cent of the entire bark 
production through the Covernment ciiiichona estates, the Agreement could 
not be maintained. The supply of cheap quinine has thus indirectly become 
the condition sine qua non for the existence of the C'inchona Agreement. 

That the Kinabureau is quite sincere in its endeavours to distribute 
quiniine at low prices to malaria-stricken ('ounlries, may appear from its 
contracts for the supply of (‘heap quinine, f.i., w’ith Albania, Bulgaria, 
GreCee, Russia, and Italy. Moreewer, Russia was presented with 1,000 kilos 
ot quinine hydroc'hlorate a short time after the war, when there were many 
difficulties in that ('ountry and there was a great need for quinine. The 
Kinabureau also has asked for the ('o-operation of the Protestant and the 
Roman Catholic Missions to bring cheap quinine to malaria sufferers in the 
remotest parts of the (.‘arth, f.i., in China and the Belgium Congo. 

From a purely mercantile standpoint it will certainly appear strange 
that a combine, favoun‘d by all the advantages of an undisputed mono- 
polistic position, has undertaken to supply her products in extensive regions 
at a very low pri('c. As stated, this stifiulation was inserted in the Agree- 
ment at the express desire of the Netherlands Fast Indian Government. 
And yet, it is not exclusively due to the preponderating influence of the 
Netherlands Fast Indian Government as producers of bark that this obliga- 
tion was ac'c'cpted by the parties to the Agreement, but also to the conviction 
tliad by ac’i'epting this condition they not only fLilfilled a duty towards 
mankind but would also promote a sound development of the cinchona 
position. 

To make this c'lcar I shrill now briefly review the main points of the 
general question oi the ciiK'hona produi'tion. 

The cinchona positiem is entirely governed by the overproduction, which 
is partly due to the extension of the plantations and partly to the more 
intense cultivation of the last ten years, particularly in consequence of 
selection and manure. 

It is obvious, that it is greatly in the interest of the producers that 
the consumption should b^* increased, as can for exanqffc be induced by a 
systematic supply of ('hc‘ap quinine* to the regions infested by malaria. 
Their interest cannot lie in a “trust"’ for forc'ing up the prices. On the 
contrary, their interest demands the sale of as much quinine as possible at 
average prices at which a profitable ('ultivation can be maintained perma- 
nently. It is therefore k^gical that the producers will try, side by side 
with "a normal sale of quinine, to supply as large quantities of quinir#? as 
possible at very low prices with a view to ‘the quinisation of 'malaria regions 
with impoverished populations. , ^ 

If it is asked what would be the ^position as to the supply* of cheap 
quinine to malarial regions, if the pro*ducers and manufacturers were not 
organized in the Cinchona Agreement, the answer would most priibably be: 
“Deplorable’". In fai't, without the C^inc'hona Agreement, the supply of 
cheap quimine to the malarial districts would by no means be assured. As 
was the condition before the war, quinine would then frequently become 
a s?peculative article in the hands* of midcllemtn, who are not at all interested 
in the ethical side of the question of the»distriBution of an important drug. 
The trade would then be chiefly interested in the supply of quinine to 
markets where the largest profits could be made and certainly Aot in 



fiupplies of cheap quinine to impoverished sufferers from malaria, a:nd the 
varous Goverinments, interested in quinisation of malarial regions, would 
then not have the assurance, that they could obtain adequate supplies of 
cheap quinine for many years, a certainty which the Cinchona Agreement 
now furnishes them. 

However strange this may sound, it is precisely the much discussed 
“Cinchona Trust” which offers the best chance of supplying the malarial 
legions with cheap quinine. • 

1 hope that in this brief review of the quinine situation 1 have made 
it clear that the ('inchona Agreement is by no means an ordinary “trust” 
but that it should rather be considered as an understanding, by means of 
which an economically profitable cultivation and the supply of cheap quinine 
to malarial regions are guaranteed on a sound basis. 

There was a time when the so-called ” Dutch Cinchona Monopoly” in 
the press, also in this country, was discussed in anything but friendly terms, 
a time during which, thanks to these incorrect press views, it frequently 
appeared as if the Dutch bark producers were a kind of cinchona usurers. 
Perliaps it has been an error on our part that we have not previously made 
the public aware of the history and the true significance of the Cinchona 
Agreement. 1 therefore consider it a so much greater privilege, that I have 
now had the opportunity of putting this more clearly before you. 

The remarkable development of your eno>rmous country, in which the 
youthful energy of your nation Ifas created so much that is great has, 
there is no doubt, to noi little extent been advanced by the regular produc- 
tion of the Netherlands cinchona plantations. It is, thanks to the supply 
of sufficient quantities of quinine, that in this country you have been able to 
develop more rapidly ^ind on a larger scale many regions where malaria 
prevailed. The I)utch nation are proud, that, thanks to the introduction of 
cinchona cultivation in Java, they have also indireclly been able to help in 
tne great building up of your country. But we, Netherlanders, would also 
appreciate it, if you would realize and I hope that I have contributed some- 
thing to this end — how the ideal interests, which the cinchona cultivatioin 
must serve, are well protected against purely mercantile exploitation. We 
desire, that the DuU'.h cinchona cultivation shall continue to deserve fully 
the name, which was given jt shortly after its introduction in Java, viz., 
“a pearl in the crown of the* Netherlands”. 
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EXPERIMENTS WITH FERTILISERS ON 
COCONUT PALMS AND. VARIATION IN 
PALM PRODUCTIVITY* 


OCONU'IS valued at approximately $700, 000 were annually 
exported from Porto Rico before the hurricane of September 13, 
1928. The storm destroyed many palms, but their loss is 
expected to constitute only a temporary drawback to the local 
development of tlie ('oconul industry. Most of the coast of 
Porto Rico is fring^ed with ('oconut palms. The area in this crop varies 
greatly in width but is generally rather narrow. The soils range from 
beach sand to sandy loam and are probably more uniform in texture than 
are those planted with most ol the other kinds of crops. 


FERTILISER EXPERIMENTS 

Co-operative fertiliser experiments on coi:onut palms were begun in 
1922 in Porto Rico by C. K. Kinman, farmer horticulturist of the station, 
and were continued by him until ins transler to the mainland in 1918. Since 
then they have been conduiied under the direction ofdhe writer. All field 
work was terminated by the hurricane of September, 1928, w'hich destroyed 
nearly two-thirds of the palms in the two groups thep under test. 

The experiments were made on three plantations in dilferent localities. 
The palms in each locality were m a dilTerent stage of development, and each 
group represented a distinct period in the lile of the tree. At* San Jose 
lertiiiser treatment was begun less than two years alter the date of planting 
the nuts, and production oJ the palms was recorded during the first 15 years. 
At Corsica the palms were about 16 years old at the time they received the 
first fertiliser application, and production was recorded lor approximately 
seven years. At Hoquillas the palms were decidedly older than those at 
Corsica, and production was recorded for more than 11 years. Individual 
production records of nearly 500 palms over a period of years have yielded 
data which are important not alone as showing produ^^tion following the 
application of certain fertilisers, but for what is of broader value, informa- 
tion as to the bearing, habits of the coconut palm. This bulletin gives the 
results of the observations and contains information that *Jioulcl be ^f value 
wherever the coconut is growui. ^ 

SAN JOSE PLANTATION * # 

The San Jose Planlatic^n of the Harvey brothers "is located near the 
coast and a few miles east of San Juan. The soil is a safidv loam and 
apparently of uniform texture in the .area selected for the lerlfihser tests. 
Late in the fall of 1913 unsprouted nuts were set in this plaiUation* in 
carefully aligned rows 33 feel apart each w^ay. For treatment the trees 
were grouped in 1915 in nine plats of parallel rows of 10 palms each. No 
guard rows w^ere left betw^een the plats, as it w^as originally intended to 
continue .the experiment for only a limited flinie after the palms should 
come into bearing. * 

* Abstracted from Bulletin No. 34 of the Porto Rico Agricultural Experiment Stiiiion, 
June, 1981. 
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Treatment. — Tible I shows the treatment given the different plats. 

Table I 


Fertiliser treatments, yield of coconuts, and distribution 
among the plats of the 25 least and the 25 most productive 
palms, at San Jose. 


Plot 

No. 

Fertiliser applied semi- 
annually from July 1915 
to January 1926 

Average production of 

nuts 

per palm 

in 

1920 

1921 

1922 

1923 

1924 

1925! 1926 1927 

! 1 

J928 

(half 

year) 

1920 to 
1928 



No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No, 

1 

Salt(NaCJ) 

13 

45 

69 

74 

90 

70 

68 

75 

39 

544 

2 

Nitrogen and phosphoric acid.. 

5 

41 

64 

84 

95 

72 

82 

72 

43 

558 

3 

Nitrogen and potash 

7 

36 

64 

78 

76 

53 

67 

54 

29 

465 

4 

Phosphoric acid and potash .. 

3 

19 

44 

73 

70 

47 

64 

57 

27 

403 

5 

No fertiliser 

1 

11 

36 

60 

56 

43 

57 

52 

35 

.352 

6 

Nitrogen ; phosphoric acid; 











1 

and potash 

4 

31 

67 

73 

75 

56 

71 

65 

30 

472 

7 

Nitrogen ; phosphoric acid; 












and potash (in double quantity) 

1 

32 

66 

68 

80 

59 

76 

59 

34 

474 

8 

Cow manure supplemented 












with phosphoric acid and 












potash 

3 

20 

^2 

59 

66 

51 

68 

59 

41 

407 

9 

Tobacco stems supplemented 












with nitrogen and phosphoric 

* 











acid 

8 

38 

m 

67 

76 

55 

74 

66 I 

■ 42 

477 

1-9 1 

Average or total... 

5 

Q 

i 

m 

m 


1 


35 

460 


The basal fertiliser formula used in plats Nos. 2, 3, 4, 6, and 7. from 
July, 1915, to July, 1919, was 6 per cent nitrogen, 8 per cent phosphoric 
acid, and 4 per cent potash. In January, 1920, the percentage of potash 
was increased to 12 for that and subsequent applications. The fertilisers 
applied to plats Nos. 2, 3, and 4 were the same in amount of each of two 
elements as was given plat No. 6, but lacks one clement which plat No. 6 
received. Flat No. 6 received the .standard amount of complete fertiliser. 
Plat No. 7 received the same kind of fertili.ser as Plat No. 6 but in double 
portion. Applications were 'made semi-annually, beginning with a standard 
rate of 2 pounds per palm at the first application in July, 1915. Subsequent 
rates per palm per application were IJ pounds in 1916, 2 pounds in 1917 2^ 
pounds in 1918, 3 pounds in 1919, 4 pounds in 1920, and 5 pounds thereafter'! 
The final application was made in January, 1926. Plats Nos. 8 and 9 were 
fertilistjd with cow manure and tobacco stems re.spectively, supplemented 
with mineral fertilisers to make the total application of nitrogen, phosphoric 
acid, and potash cbmparable to that given plat No. 6. Since both cow 
mr.nure and tobacco s;tems show decided variability in analyses the applica- 
tions were only approximately Equivalent, and piror to 1920 it is considered 
that Plat No, 8 received itlightly less nitrogen and more potash than were 
contained ^n the standard application given plat No. 6. When the fertiliser 
applications were given in full amount in 1921 and later, plat No. 8 received 
at eachi'application 600 pounds of manure, U} pounds of superphosphate 
and 6 pounds of potassium sulphate, and plat No. 9 received 100 pounds of 
tobacco stems, 2^ pounds of ammonium sulphate, and 21J pounds of 
superphosphate. Plat No. 1 received salt (NaCl) alone. Until 1920 the 
applications of salt equalled* in weight the standard fertiliser application. 
Thereafter the amounts per pafm per application were 3 pounds in 1920 
.pounds in 1921 and in 1922, and 4 pounds in 1923 and later. 
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The fertiliser was broadcast more or less over the area overhung by 
the leaves. Beginning in 1921, deep furrows were ploughed between plats 
prior to applying fertiliser to cut the encroaching roots of palms in adj^acent 
plats, lin May, 1926, the fertiliser treatments outlined above having been 
discontinued, new plats were established crossing the original plats at right 
angles, and salt was applied to the four palms centrally located in respect 
to each of the original plats. The salt was broadcast at the rate of 5 
pounds per palm, and the application extended as far as the guard row 
on both sides. 'Phe application was repeated* in November^ 1926, in May 
and November, 1927, and in May, 1928. The four palms, the two at 
either end of each of the original plats, whu'h remained untreated, 
constituted the chec'k in the new alignment. The applit'ations of salt were 
made for so brief a period prior to the termination of the record that the effect 
on nut production I'ould have been only slight. Moreover, since all the 
original plats fared alike in the new treatment, the produi'tion records will 
first be considered without regard to the later salting. Beginning in August, 

1927, the field was heavily pastured. Since the last harvest from these palms 
was in June, 1928, the manure received through the pasturing presumably 
had ino effect on recorded production. 

Nut Production , — In vigorously growing young trees the crown is much 
less compact than in older trees and the bunches of nuts are much 
less securely supported. Consequently, in the early fruiting period of a 
tree numerous well-developed nuts drop before re^aching maturity. No 
distinction is made here between nuts thaf drop prematurely and nuts that 
mature before they are picked, because the produc tion tendency rather than 
the actual number of saleable nuts produced is the main point of interest. 

Brior to the beginning of production the thrifty appearance of the palms 
in plat No. 1, receiving salt alone, was noted, • 

By January, 1920, six years after planting was done, 10 of 90 palms 
had blossomed and 25 had flower buds. Six months later, 47 palms had 
blossomed and 3 additional palms were budded. At that time 10 palms, or 
all in plat No. 9, and 9 palms in plat No. 1 had blossomed. In each of the 
other fertilised plats 4 to 6 palms had blossomed or vveie budded, whereas 
in the ('heck plat only two had blossomed and none of tlie others sliowed 
buds. This appeared to indicate that fertilization tended to bring the palms 
into production slightly earlier than would have’ been the ('ase with unferti- 
lized palms. By January, 1921, all palms had blossomed but one, and it 
blossomed prior to July, 1921. The average piaxluction per palm by plats 
is given in table 1. * 

All treated plats e)S(X*eded the check plat in yield, apparently indicating 
that some benefit had been derived from the materials appliej^k This a^isump- 
tion is further borne out by the preponderance of low producers among the 
palms of the check plat and the fact that it includeJ none of t^ic high 
producers. ^ ^ 

Unfortunately, the hurricane terminated the experiment in September, 

1928. In the brief duration of the experiment the ret'ordetj production 

indicated a possible benefit from the applk'ation of sail, but the period was 
too brief to warrant drawing conclusions. • • 

CORSICA PLANTATION 

In 1922, a fertiliser experiment with coconut palms was begun at 
Corsica, P. k., o»n a plantation owned at thg time by Cesar de Chudens 
and later by Jose Gonzalez. The plantatioi;i was-Vhosen because the palms 
there were mature though not very old, evidently not in maximum production 
although in fair condition, and as uniform as were to be foutfd in tfiat 
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locality. The palms were said to be about 16 years old. They were grow- 
ing in a sandy loan?, typical of that usually planted with coconuts. The 
palms were in rows in one direction only, the spacing in the rows not being 
uniform. The average spacing was about 33 feet. The older coconut planta- 
tions were made with little regard to spacing or alignment. In some of 
the plantings no rows are to be seen, the palms being scattered here and 
there apparently without order or system, and in other plantings the palms 
are somewhat more orderly through alignment in a single direction. 

Treatment . — A block of 14 rows of palms was selected for the fertiliser 
tests. It was divided into five plats of two rows each, leaving guard rows 
between plats. Each plat contained 20 palms. Owing to the fact that the 
rows of palms ran parallel to the water front, the plats were unequally 
distant from the beach, plat No. 1 being farthest removed from, and plat 
No. 5 nearest to, the water front, about 200 feet distant. It is common 
knowledge that the beach otTers particularly favourable conditions for 
coconut palms. In order that a possibly higher yield resulting from advan- 
tageous location might not be attributed to fertilisation, the plat nearest 
to the beach was selected as the check and left untreated. Although this 
did not constitute a satisfactory check, the arrangement seemed to be 
advisable at the time. 

Fertilisers were applied twice annually from March, 1922, to July, 
1928, making 14 applications in all. Except on three occasions the applica- 
tions were made in January and July. Each fertilized palm, plats 
Nos. 1 to 4, inclusive, receivecf 2 pounds of ammonium sulphate and 2 
pounds of superphosphate at each application. In addition to this, 
each palm in plat No. 2 received 2 pounds of potassium sulphate, 
in plat No, 3, 2 pounds of potassium chloride, and in plat No. 4, 
1 pound 9 ounces .of sodium chloride. The fertiliser was broadcast 
over an area inclosed by a circle of approximately 18 feet in diameter 
with the palm in the centre and lightly hoed in. The palms in 
plat No. 5 received no fertiliser. 

Nut production , — Two palms died during the course of the experiment, 
and their production is not included in the record. The experiment was 
terminated by the hurricane of September, 1928, which left standing only 
32 of 98 palms. 

The nuts were collected thirty times during the course of the experi- 
ment. On two occasions a labourer removed some nuts prior to recording 
production, thus necessitating the elimination of these two harvests from 
the comparative vecord. Tne nuts mature throughout the year^ and a 
division of production into calendar years gives an accurate idea of the 
distribution of production only when the collections are made at brief or 
regular' interval. C'ollections were at somewhat variable intervals. Since 
an average intervi^l of two and three-fourths months elapsed between 
pickingi^,. there were four collections in some calendar years and five in 
ofiiers. For. an Juialysis of the eftect of fertilisation on production, the 
harvests were divided into three periods, the first of 8, the second of 12, 
and the third of 8 harvestsi. This arrangement placed one of the eliminated 
harvests between the first and j^econd periods and the other within the 
second period. The first period extended from January 1922 to August 
1923, aAd the last period from February, 1927, to September, 1928, the 
seasonal range of the two periods being much the same. 

Since the first fertiliser application was in March, 1922, seventeen 
months prior to the end of the first period, and since a coconut requires a 
year in which to mature,svefy little, if any, effect of the fertiliset would be 
expected to show in an increase*d number of nuts produced during the first 
pei^od. The production during this period was used accordingly as a 
check oiii'subsequent production. 
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Of the five plats^ No. 3 showed the greatest increase in yield. The 
four fertilised plats differed only in reg-ard to potash, its omission, from, or 
replacement by sodium. If the notable increase in yield of plat No. 3 were 
due to the applicatioin of potassium chloride, an increase in yield w'ould be 
expected to follow either the application of potash in the forrn of potassium 
sulpnate in plat No. 2 or the application of chlorine in the form of sodium 
chloride in plat No. 4. A comparison of the total yield during^ the second 
and third periods with that of the first peribd shows that plat No. 1, 
receiving- no potash, made practically the Same increase in yield as plat 
No. 2, which received potassium sulphate. Certainly no benefit appeared 
to have resulted in plat No. 2 from the application of potash. The ratios 
of total production of first period to that of combined second and third 
periods were as 1 to 2 926 for plat No. 1 and 1 to 2 922 for plat No. 2, 
which is a difference of less than one-half of 1 per cent. The ratio for plat 
No. 4, which received sodium chloride, was 1 to 2*62. This plat showed 
very little increase in yield throughout the duration of the experiment and 
gave the lowest yield of any plat in the second and third periods. Since in 
the experiments at the San Jose plantation the second highest production 
was from the plat which received sodium chloride alone, it would be 
unreasonable to attribute the poor production of plat No. 4 to the applic'ation 
of sodium chloride. In view of these contradictory results it wmtild be 
illogical to ascribe the increase in yield in plat No. 3 to the application of 
potassium chloride. 

The unfertilised plat gave the highest yield of any in both first and 
third periods, but w’as surpassed by one plat in the second period. The 
production of the second and third periods as a unit showed a sliirht 
decline for the check and an incTcase for all fertilised plats. That a wade 
variation existed betw^een the individuals comprised in* a plat is shown bv 
dividing the plats into north and south halves and considerincr each half 
plat as a unit. A comparison of "the yield of the last w^ith that of the first 
period shows that the north half of plat No. 1 decreased 10 per cent, w'hereas 
the south half increased 75 per cent. In like manner, the halves of plat 
No. 2 showed increases of 4 and 22 per cent, respe<'tively ; plat No. 3, 
int'reases of 60 and 67 per cent; plat No. 4, a decrease of 11 per cent in the 
north half and an imaease of 30 per cent in the south half; and plat 
No. 5, an iniTcase of 5 per rent in the north half and a decrease of 
4 per cent in the south half. Thus, a group of 9 or 10 palms 
receiving thf^ same fertiliser treatment as a second group of 9 or 10 palms 
responded very differently f.*om the latter in most of the ('omparisons. 
These inconsistencies are siu'h as to indic'ate the presence of a potent 
factor or factors veiling* the <‘ffecls of the fertilisers. If the difference in 
yield between the first and last periods be ('alculated on am annual'basis, 
it is seen that the increase per palm was 6*2 nuts for p’lat No. 1, 4*4 nuts 
for plat No. 2, 13*8 nuts for plat No. 3, 1*8 nuts for plat No. 4, and 0*4 nut 
for plat No. 5. An average annual increases of less than 7 nuts per palm 
followed annual applications of 8 to 12 pounds of high grade fertiliser 
costing from 15 to 25 cents at the local fertiliser* agencies. An additional 
cost of 5 cents may be added for transporting, mixing, and applying the 
fertiliser, which would bring the total cost to between 20 and 30 cents per. 
palm. If the production of the first period is taken as the normal produc- 
tion, an assumption fairly well supported by the subsequent record of the 
check the increase in production following fertilisation was insufficient 
to cover the expenditure involved except with abnormally high prices prevail- 
ing foV coconuts. ^ * »• 

The 20 lowest yielders among the palms produced 2,161 nuts, in 
contrast with a production of 6,938 nuts by the 20 highest vielders. T>or 
every nut produced by the former, 3*2 nuts were produced by the latter. 
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Although the palms occupied the same area of land, those* in one-fifth of 
the whole area were worth more than three times as much as 4;hose in 
another fifth. 

The 25 lowest yielders, or one-quarter of the number included in the 
experiment, produced 2,930 nuts, whereas the 25 highest yielders produced 
8,357 nuts. Thus, one quarter of the palms were almost three times as 
valuable as another quarter.^ 

Of the 25 palms in the high-yielding group, 8 received no fertiliser 
and 17 received fertiliser. Of the 8 unfertilised palms, 5 gave a higher 
production per picking in the first than in either the second or the third 
period, and 3 gave a higher productioin per picking in both the second and 
third periods than in the first period. Of the 17 fertilised palms of this 
group, 5 produced more per picking in the first period than in either the 
second or the third period, and 8 produced more in both the second and 
third periods, than in the first period. The remaining 4 palms showed in the 
second period an opposite trend from that shown in the third period when 
compared with the first period. If the second and third periods are considered 
as a unit, the 17 high-yielding fertilised palms will be found to have averaged 
in this period 11 '7 nuts per palm per picking, whereas in the first period 
the yield was 11 nuts per palm per picking, the average interval between 
pickings being the same, 2*7 months. These high-yielding^ palms thus failed 
to show any pronounced response to fertilisation. 

Twenty-one of the twenty-five lowest yielders were fertilised. Nineteen 
of the fertilised palms yielded more in the third than in the first period. 
The increase in yield under fertilisation was pronounced. Notwithstanding 
the increased production, the low-yielding palms maintained their relative 
positions as low yielders in comparison with the other palms. When ranked 
in order of increasing yield, only one of the twenty-five palms got ‘beyond 
the thirty-ninth place in either the first or the last period, a fact which 
shows that these palms were consistently low yielders. The highest rank 
held in the first period by any palm of the 13 lowest yielders was twenty- 
first place, and in the last period only 2 of the 13 ranked higher than 
twentieth place. 

BOQUILLAS PLANTATION 

» 

In 1912 a fertiliser experiment was begun in tlie Hoquillas coconut 
plantation near the coast south-west of Anasco. Both as to palms and soil 
the area chosen was typical of the average plantation of old palms. The 
palms were in faic'ly good alignment and spacey:! about 27 j feet apart. They 
were average to tall in height, and evidently had been in production for 
many years. The soil w^as slightly rolling sandy ,Joam. The water in a 
small ^.spring ajpout 6 feet below^ the surface of the ground between the 
experimental plats^and the ocean was said to be salty in flavour. Analysis 
of thcgwater by the station chemist show^ed that it contained practically no 
#alt (sodiurp chloride) , but was heavily charged with calcium bicarbonate. 
Its chlorine conte^it was less *than 0*05 part per million. 

Treatment . — For thetW'ork with fertilisers seven parallel plats were set 
aside, • eai'h containing two rowjj of 24 palms, excepting palms missing or 
.excluded, with guard rows between plats. During the course of the experi- 
ment several trees were eliminated on account of bud rot or other cause. 
Hence, of the 303 palms included in the first period, only 287 palms 
remained in the last period. The plats thus varied slightly from period to 
period in number of pklms included, ranging in the first period from 41 to 
47 palms each and in tl^e last period from 40 to 42 palms each.. * 

The plats were treated at the rate of 5 pounds per palm with a fertiliser 
c^bination having as its basal formula 6 per cent nitrogen, 8 per cent 
pKosphqric acid, and 12 per cent potash. Applications were made twice 
annually from June, 1912, to June, 1916, The fertiliser was broadcast as 
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far as the gu^rd rows. The guard rows received at each side, respectively, 
the same kind and amount of fertiliser as was given to the adjacent test 
plat, in order to obviate robbing by the trees in the guard rows. Three 
plats were given incomplete fertiliser^ three were given complete fertiliser, 
aaid one received nothing. Of the three plats receiving complete fertiliser, 
plat No. 6 received double quantity, and in plat No. 7 the nitrogen w^as 
carried in dried blood. For all plats except the latter the nitrogen was 
supplied in ammonium sulphate. The olht^' elements were supplied in 
superphosphate and in potassium sulphate. After a 5-year interval following 
the fertiliser applications, salt (sodium chloride) was applied semi-annually 
from July, 1921, to January, 1924, to four plats. Two plats were given 2| 
pounds and two w^ere given 5 pounds per palm per application. As was 
the case in the earlier appli('ations, the salt was broadcast to the guard 
rows, for wdiich salt was provided at the same rale for the area treated. 
Table 3 shows the fertiliser treatments. 

Table III 

Fertiliser treatments, yield of *coconuts, and distribution 
among the plats of the 50 least and of the 50 most produc- 
tive palms, at Boquillas. 


Plat No. 

Kertiliser applied per 
palm from June 1912 
to June 1916 

Amount of NaCl per 
application from July 
1921 to January 1924 

a 

Average yield of nuts 
per palm during — 


.Amount per 
application 


>0 

0 

Cl 

a. 

0 

First period, 
July 1913 to 
May 1915 

Second period, 
August 1915 to 
June 1917 

’DO'. 

.2 o 

u. — 

4) 1, O' 

Ci.^ — 

•rt ^ ^ 

r* CT 2 

Foil It h period, 
October 1919 
to June 1921 

Fifth period, 
October 1921 
to January 1924 

2 

2 

o 

H 


lb. 

P. ct. 

P. ct. 

P. ct. 

Ib. 

No. 

No. 

No. 

No. 

No. 

No. 

1 

5 

6 

0 

12 

2i 

68 7 

54*7 

58*7 

447 

53-8 

260-6 

2 

5 

6 ! 

8 

0 

0 

60*9 

45-3 

60*9 

36*7 

31*7 

235*5 

3 

5 


8 

12 

5 

65*5 

51 6 

6S’3 

42*5 

.^2'8 

260-7 

4 

0 

0 


0 

0 

71-6 

61*8 

707 

46*3 

40-9 

291*3 

5 

5 

6 

8 

12 

0 

76’3 

75*9 

71*1 

37 9 

3o*8 

298*0 

6 

10 

6 

8 

12 

5 

77*7 

80*5 

r>8‘8 

33 3 

33*6 

293*9 

7 

5 

6 

6 

12 

2i 

69*8 

73 1 

65-5 

47*3 

50’5 



Nut Production . — -JThe production of each palm w^as recorded separately 
as in the other experiments. The intervals betw'cen li'irvests w\u*e not 
unilorm but averaged approximately three months. , d'lu* first recorded 
harvest was in February, 1913, and the last in September, 1924. ’•Through 
accidents the record was unobtainable fqr certain harvest's. However, 
between the third harvest in July, 1913, and the' forty-fifth harvest in 
January, 1924, the record was broken by the omiV;sion of only Ihree harvests 
— the twenty-secoind, the thirty-eighth^ the forty-third. * ^ 

Since fertiliser applications were begun in June, 1912, and t<?,yminat^d 
in June, 1916, benefits resulting from the application would be expected to 
appear during the first or the second period, that is, between July, 1913, 
and June, 1917. The production of the plats as a unit during the second 
period, however, was less than that during^,lhe first period, and gained 
slightly during the third period, one to thrt« ycark after the final application. 
Production thus failed to indicate any progressive benefit from^ the ferti- 
lisers as a whole. ,, 
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The yield of earh plat for each period is g-iven in table 3. The diagrams 
of plat yields for the first and second periods closely resemble each other in 
sequence. If it be assumed that the increased production shown by the 
three plats which received complete fertiliser was due to the fertiliser, then 
the conclusion would naturally follow that the three plats each of which 
received two rather than three fertiliser elements were injured by the 
fertilisers received, since their production fell short of that of the check by as 
much as that of the others ext:eeded it. Since it is clearly incredible that of 
three fertilising elements each combination of two shoald prove to be 
injurious, whereas the three together should prove to be beneficial, the 
differences are without particular significance. 

Drainage . — As this field is only very slightly above sea level and in 
places is inclined to be sw^ampy in the rainy season, a survey was made to 
learn whether or not a correlation existed between production and elevation, 
in this case the equivalent of drainage. The elevation above sea level was 
measured to one-tenth inch of a point w’ithin several feet of, and approxi- 
mately on a level with, the base of each palm. The elevations w’^cre found 
to range from 4'2 to 9*2 feet abov^ sea level. 

If the palms in each plat are grouped according to the elevation of 
each palm and the plats are compared, it is seen that the two plats which 
had the greatest number of palms at elevations of 7 feet and over, and also 
the fewest at elevations below 6 feet, were the most productive, whereas the 
least productive plat bad the greatest number of palms at elevations below^ 
6 feet. The average elevation of the 50 most prodvetive palms was 6*9 feel, 
whereas that of the 50 least productive palms was 5*9 feet. The production 
of the 303 palms during the first two periods w^as compared on a basis of 
elevation. The 131 palms at elevations of less than 6 feet averaged 113*6 
nuts per palm, whereas the 114 palms at 6 to 6*9 feet elevation averaged 
130*7 nuts and the 58 palms at 7 to 9*2 feet elevation averaged 180*8 nuts. 
Evidently the better drainage afl'orded by the higher elevations was an 
important factor in promoting heavier production. 

Nut Size , — The (diameters of 100 unselected, intermixed nuts from 
each plat were measured in each of the first 20 harvests. The minimum, 
average, and maximum of the 20 average diameters obtained for each plat 
show the variation between plarts in average nut diameter to have been 
slight. The f’*reatest difference in mh-'imum measurements between plats 
was only 0*1 inch and between maximum measurements 0*15 inch, whereas 
the averages showed an extreme diflerence in nut diameter of onlv 0*05 inch 
or 1 per cent. ‘ 

For a more detailed examination for possible efiVets of fertiliser on nut 
size, tli^(^ measuremuenls for the 20 harvests were grouped iinto four periods 
of five harvests '"each. The size of the average nut in the second five- 
harvest period was greater than that in the first similar period in every plat. 
Sigee this’ increase in size occurred in the check as well as in the treated 
plats, it could hot be attributed to fertilization. The third period showed 
a decrease in size in everv plat except the check,, followed by an increase 
in size ip five plats in the fourth period. The average nut size in plat No. 3 
varied from one period to another by onlv 0*04 inch. The next smallest 
difference, 0*06 inch, occurred in both the check olat No. 4 and i«n the 
completely fertilised plat No. 5. The greatest difference, 0"18 inch, was 
in plat No. 1. No correlation was shown between nut size and fertilisation. 
The influence of fertiliser on nut size, if operative at all, was insignificant, 

summary and conclusions 

Individual production records were obtained on 490 coconut palms 
producingT45,850 nuts in the course of the experiments. The palms were 
in three dlifferent localities, and each group represented a distinct stage in 
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the life of the tree. The production recoord on the youngest palms extended 
to 15 years after planting and for the older groups through more than 6 
and 11 years, respectively. The data collected furnish imformation on the 
bearing habits of the coconut palm, which should be of value wherever the 
coconut is grown. 

The palms in the youngest group appeared to have benefited from 
fertilisation inasmuch as all the treated plats considerably surpassed the 
untreated plat in production. However, in View of the* contradictions dis- 
played in the other plats, and also of the existence of but a single check plat, 
it may be questioned whether the inferiority of the latter was due mainly to 
the lack of fertilisation or to an aggregation of naturally low-yielding palms 
within it. The results from plats fertilized with nitrogen, phosphoric acid, 
and potash in combinations of two or more elements were so contradictory 
as to lead to the conclusion that the differences between plats resulted 
principally from factors other than fertiliser treatment. It is illogical to 
assume that the applii'ation of nitrogen and phosphoric acid, the fertiliser 
treatment given to the most productive plat, resulted in significant increases 
when similar and even twice the amounts of nitrogen and phosphoric acid 
i»n combination witli potash gave inc'reases only a little more than h'‘lf as 
great. 

In the fertiliser tests with palms of intermediate age the yield of low- 
production palms itK'reasecl dec'idedly under fertilisation, whereas high- 
production palms showed little change i« productivity. The inconsistencies 
presented by the production record were such as to warrant no conclusions 
in regard to the favourable effect of any particular treatment. 

. The tests with the oldest palms, conducted on a larger scale than with 
the younger trees, presented mu(*h the same conti'adic'tions in regard to 
effects of nitrogen, phosphoric acid, and potash on production. Pronounced 
inequalities in productivity were shown which were geographical, since 
they were related to the location of the palms in the field and unrelated to 
the fertiliser treatment. 

No correlation between nut size and fertilization was shown to exist. 
Average diameters of nuts from eaeh of seven plats receiving different 
fertiliser treatments diifered by 1 per cent and less, as was shown by the 
measurements of 14,000 nuts. 

Salt (NaCl) was applied to palms hi each of the three groups. In the 
youngest palms lhe*saltecl plat produced particularly ^yell and contained a 
larger number of highly productive palms than did any other plat. Also 
the early results of stilting on a larger scale were promising, but the trees 
were destroyed by hurricane before yielding conclusive eyidonce. %In palms 
of interme^diate age, the application of salt in conjunction with nitrogen 
and phosphoric acid resulted in no apparent benefit. Following th^ termina- 
tion of the experiments with the commqnly used fertilisers on the <Mder 
palms, salt was applied, but without any observed rf'ffect on production. 
Salted and check plats alike showed a decline in. production which was 
notable principally for uniformity. . • » 

These results do not justify the recommendation of any particular 
element or combination as a fertiliser for cocoputs. The most striking 
thing about the results is their inconsistency. In seeking for a more 
satisfactory an.swer to the question of fertilisation of coconut palms, ferti- 
liser experiments should be made with a mirh larger number' of trees than 
were used in this case, and in replicate, ih view of the pronounced variation 
in productivity between individual palms and the impossibility, of securing 
uniformity through a sexual propagation, 
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The study of production in relation to elevation of palms grown at 
4*2 to 9*2 feet above sea level showed that the better drainage afforded by 
higher elevation was an important factor in the promotion of heavier 
production. Adequate drainage ditches would presumably greatly increase 
production in many plantations, as the low-lying littoral usually planted to 
coconuts is often very poorly drained. General soil-improvement practices, 
such as providing drainage and supplying humus through the growing of 
leguminous cover crops, may, accomplish far more than applications of 
fertilisers and at a smaller cost. . 

The important fact clearly brought out by the data was the wide 
variation in production between individual palms. This held true even for 
palms of the same age, receiving the same cultural and fertiliser treatment, 
and grown under apparently very uniform soil conditions. Such differences 
could be ascribed only to inherent differences in the palms themselves. 

Ten palms produced three times as many nuts as were produced by 10 
others in the youngest group of palms. Twenty-five palms, somewhat 
more than one-quarter of the group, produced more than twice as many 
nuts as were produced by 25 other palms. In the intermediate age group, 
25 palms, one quarter of the group, produced nearly three times as many 
inuts as were produced by another quarter. In the older group, the 50 most 
productive palms, constituting one-sixth of the whole, produced 4*7 times 
as many nuts as were produced by the 50 least productive palms. 

In the youngest group, although no highly productive palms were found 
in the untreated plat, the distribution of plams of low and high yield through 
the other plats was such as to indicate that the wide variation in individual 
productivity was due mainly to some factor far more potent than the 
fertiliser treatment. In the older groups the distribution among the plats 
of the high and low-yielding palms showed a tendency to produce much or 
little unrelated to the kind of fertiliser applied. In the intcrmediate'-age 
group, although the low-production palms showed a decided increase in 
yield undei' fertilisation, in contrast with the absence of any similar response 
to fertilisation on the part of the high-production palms, the former con- 
tinued to maintain their relative positions as low yielders in comparison with 
the other palms. Fertilisation as employed im the experiments failed to 
transform low-production palms Jnto palms of high production. 

The tendency to produce much or little becomes evident early in the 
life of the palm. The high yielders are likely to mature early and so come 
into production ahead of the low yielders. A long record is uinnecessary 
for a comparative ‘classification of palms as tg productivitv. Production 
recorded through several years should suffice for a general classification, 
and extremes of high and low production should be^ indicated in an even 
briefer fferiod, r 

The pronounced^- inherent differences in productivity between palrns 
indicate t:he line along which lies the greatest promise of improvement in 
coconut production. No longer,, should any chance nut whatever serve for 
planting. Nor should the selection of seed nuts from the I)est palms be 
sufficient. Thb flowers from which such nuts developed may easily have 
been fertilised by pollen from the poorest drone tree in the plantation. 
Nature h^s provided against self-fertilisation in the coconut* Man should 
see to it*' that for propagation purposes only the best palms, considered in 
respect to both quality afid quantity production, serve as pollen parents and 
mother plants, so that each nut planted may be of pedigreed stock and carry 
a double inheritance of desirable characteristics. The results would repay 
the effort manifold, **<: *" . ’ 
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SOME NOT ES O N CITRUS* 

T he term Pomelo, although recognised as the correct common 
name for this fruit in horticultural literature is less used than 
the name grapefruit by the growers, the trade, "Snd the consumer. 

Most of the trees in the citrus orchard were planted out as 
1-year-old budded trees about May, 1925, and hence, at time of 
harvesting in January and February, 1930, ^liad been approximately four 
and one-half years planted. A few of the varieties will be mentioned here 
because of their performance at the Gardens and their promise as fruits for 
further culture on the Isthmus. Several varieties of Pomelo or grapefruit 
have produced well and yielded fruit of excellent quality, prominent among 
these is the McCarty (Syn. Indian River). In Florida wliich is renowned 
for the quality of its grapefruit, this is regarded as one of the very best 
varieties. There is always a possibility of error in labels, but the fruits 
produced on the trees labelled McCarty at the Gardens, correspond rather 
closely to the description of this variety given by Hume which is as follows : 
“McCarty (Indian River). Form oblate; size large, 4J x 5 inches; stem 
small ; base slightly ('reased ; colour very light yellow ; rind § inch thick ; 
oil cells large, slightly depressed; sections 13, large, rather irregular; flesh 
grayish green; bitterness marked; acidity and sweetness normal; pulp 
melting; juice plentiful; juice-sacs large; quality excellent; seeds 49-59, 
large, Jong, creased ; t ore J inch, open. Season January to March.*’ 

The origin of this vairety is unknown. The late C. T. Mcf'^arty, of 
Eldred, Florida, from whom specimens were first received, and after whom 
it was named, wrote as follows: “This pomelo is *known here as the 
Standard, or Indian River; I don’t know its origin. It came here from 
JRockl(;dge 16 years ag^o (about 1886). One of the very best varieties. 
Its fruiting habit is worthy of note because it bears its fruit singly on the 
branc'hes’’. 

The fruit on the trees at the Ciardens checks with the above description, 
except that the flesh was somewhat goldem in colour, rather than grayish 
green, the core was closed in the several specimens examined, and in one 
or two instances the fruits did not hang singly. There is some evidence that 
environment mav alter the colour of flesh of citrus, and it is not impossible 
that other slight chang(‘’s may have been brought about under the diflPerent 
conditions existing here. For the present, at least, this variety at ^Summit is 
being propagated under the name McCarty. Whether the identity is beyond 
question or not. the variety grown here is a most excellent fruit of high 
quality and productivity, .so far as the limited experience can indicate. 

Marsh (Marsh Sc^Klless) which is the standard varietv of California, 
presents evidence of being a good producer under Canal »Zone conditions. 
The form is oblate-roundish, size medium, colour light-yellow, flesh of good 
quality but .somewhat lacking in the slightly bitter principle^ that is 
characteristic of most pomelos. The variety, as grown here, seems to h'tlve 
rather more .seeds than it has in the United States, but. less than are found 
iin other varieties. Although commonly called a •“seedless” grapefruit, it is 
not absolutely free from seeds in Florjd^j where it originated. ^Thb nearly 
seedless condition is in its favour from the standpoint of the consumer, 
although this seems less important than formerly, as pomelos are d^w more 
carefully prepared for serving and special simple ckwices are on the market 
for removing the core and the seeds. From the standpoint of the grower, 
seedlessness affords some advantage, as such fruit* may be held loinger on 
the frees.. • 

The Foster is another of the pomelos *of much interest in the collection 
because of its precocity, its heavy production, and its highlv attractive J>mk 
colour of flesh and even of the rind. The trees of this variety wgre among 

* Extracted from the Annual Report of the Canal Zone Experiment Gardens, 1980, 
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the heaviest producers and carried the fruit well without any breaking of 
the limbs. The pink colour of flesh is found in several of the pomelos or 
grapefruit, and is quite common in the closely related pummelo. But among 
the true pomelos or grapefruit, this variety, as grown in the Canal Zone, 
appears to combine best the beautiful colour with excellent quality. Here 
again the character of colour within the fruit seems to differ in some degree 
from that regarded as typical,of the variety in Florida, where it originated. 
Hume states that the pink colour in this variety is confined to the section 
membranes, and often shows through to the rind”. The fruit as grown in 
the Gardens at Summit, although corresponding otherwise rather closely 
with the descriptions of Foster, is decidedly pink through the flesh and the 
colour extends to the rind in many places. 

The Duncan is another of Florida’s best grapefruit which has been 
doing well here and, as is true of all the other varieties mentioned, must be 
more thoroughly tested in different parts of Panama and the Canal Zone. 

PUMMELOS 

The pummelo, in its best varieties, is best little known or cultivated in 
the Western Hemisphere, but in some of the Oriental countries it has 
reached a high degree of perfection and is much prized as a dessert fruit 
and also for its ornamental value. Although it is closely related to the 
pummelo or grapefruit, and by some botanists is regarded as the same 
species, variously determined as Citnis decumana^ C, fcrandis^ and C. 
nmxhtta, other specialists in this group place the grapefruit by itself, as a 
distinct species, designated C. paradisi, Macf. Whether the grapefruit is to 
be regarded botanically as only a variety of the Oriental pummelo or other- 
wise, it is, from a horticultural viewpoint, distinct. Kvervbody in this 
country is thoroughly familiar with the grapefruit, but perhaps som^ have 
not seen the pummelo. Without attempting here to discuss the latter botani- 
cally, it may be said that it is usually larger than the grapefruit, with 
greater tendency to be pyriform. Perhaps its most distinguishing character 
is in its juice-vesicles which are larger, long and tapering, and only very 
loosely adhering, so that they can easily be separated without breaking and 
served in salad or dessert, while these vesicles, in the grapefruit, adhere so 
closely that they cannot be separated without breaking. Hence the fruits 
have somewhat different uses in culinary art. In the pummelo, the segments 
usually have a thick leathery covering which, however, is not complete, 
leaving the inner pulp-vesicles exposed when the fruit is opened. As already 
indicated, the pulp may be light in colour or almost any shade of pink. The 
rind may be a light yellow, as in the ordinary grapefruit, or as dark as an 
orange. The so-called shaddocks, of Florida and tlje West Indies, may be 
regarded as seqfiling pummelos, and some are probably worthy of being 
propagated by budding. But the best pummelos of the Orient have been 
propagated by air-layering, or Chinese layering, for centuries. The Amoy 
piSmmelo is renowned in China, while Siam has several varieties of great 
merit. , . V 

Some of. the pummelgs of the Orient have been introduced into the 
Canal Zone, through* the United^ States Department of Agriculture. One 
of, the Siamese pummelos, known as ICao Pan, fruited at Summit in February 
and Match. The following is a brief description : Form, pyriform with 
prominent neck and with apex flattened ; rind, light orange yellow, i inch 
to 2 inch thick except at neck where it is 1 J inches thick ; flesh, tender, of 
good flavour, golden ydlow in colour and having fairly abundant juice, 

TREATMENT OF CITRUS FRUITS 

Nearly all of the citrus fruits harvested at the Gardens were submitted 
to %everah treatments in preparing them for sale. It may be said parentheti- 
cally thaVall fruits not required for experimental purposes are sold, usually 
through the Coa^Bmamry Division, It seems desirable tJiat some deaQTi|)tion 
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of these processes of treatmeint be given here as some of them at least are 
much needed in the handling of the crop of oranges and grapefruit on the 
Isthmus. 

The first process is washing with soap and water and is now common 
in good citrus practice. Regularly prepared citrus washing powders are 
much used, and of course, in commercial practice the work is done by 
machinery and the fruit is brushed with mechanically operated soft brushes 
which remove the dust, the sooty-mold, and the few scale insects which may 
be found, but the washing process must not bfe attempted as a substitute for 
insect control in the orchard. When the washing is completed, the fruit 
passes to a rinsing bath where the soapy water is removed. The second 
treatment which is now rather extensively used in California is the bicar- 
bonate of soda bath for the control of various decays. This consists in 
passing the fruit through a solution composed of three pounds of bicar- 
bonate of soda per hundred pounds of water, in which the fruit remains from 
three to five minutes. This process also, although seemingly very beneficial 
in preventing decays, is never considered as a substitute for the extreme 
care in picking, grading, packing, and shipping which has become stan 
dardized in good citrus practice. Here in the tropics where fungi multiply 
so rapidly, it would seem that this treatment might be especially valuable, 
but it is doubtful whether it would be of much use in the keeping of oranges 
that are gathered by the usual crude methods, thrown in bulk into trucks 
and then carried to market. Such oranges must be sold at once and be 
cojisumed at the earliest possible moment or heavy losses by decay are 
inevitable. On the other hand it might be possible to do successful business 
and e^xtend the season of available seedling oranges by buying these on the 
trees, carefully picking and grading them, selling the small and inferior 
gr^ides at once, and after cleaning and otherwise treating those of first 
,grade, placing them in cold storage for the rtiturn. of better prices than 
those that prevail during the height of the orange season. 

The third process, which was used on nearly all citrus fruits at the 
(rardens durkig the year, was the ethylene gas treatment to produce 
attractive colouring. It is well known that oranges and grapefruit, especially 
in the tropics, frequently become ripe before they have acquired the desired 
colour. The lack of colour detrac'ts much from their appearance and market 
value. Gases, especially ethylene, have now come into very general use, 
in cases where the colour acquired on the tre.e is not sufficient. For the 
purpose, it is only nec'essary to have a light room, and a drum of ethylene 
gas equipped with gauge with wliich to measure the volume of gas that is 
allowed to escape in* the opening room. With this (iquipment, it is all 
very simple and anyone can soon acquire familiarity with the operation, 
but it is important to, remember that the gas is inflammable and in 5 per 
cent concentration with air is explosive, but no such concentrations are 
ever required. There is some difl'erence of opinion and practice as to the 
amount of gas used, the concentratio-n varying from*l cubic foot of gas 
per 1,000 cubit' feel of air to 1 to 5,000. In some cases, the greater ^on 
centration is used for the first few hours a*nd follov/ed^by less concentrated 
mixtures, until the fruits are properly coloured. ^ The best resplts seem to be 
attained by exposures of a few hours followed by a brief period of ventilation 
before the gas is again applied. In the experiments followed at fhe Gardens, 
the following are some of the re.sulls obtained: Meyer (Hsie?)* Yuang) 
lemons, all green when picked, exposed mostly ip 6-hour periods, at con- 
centration of 1 part to 3,000 became well coloured after 32 hours of exposure. 
Oranges and grapefruit, half-coloured when hai-vested, exposed for two 
hours at, 1 to 3,000, 2 hours at 1 to 5,000, jgind two 4-hour periods at the 
same concentration, making a total of 12»hourir’' exposure, all became fully 
coloured. Again, oranges and grapefruit, estimated to be one-third coloured, 
were exposed 2 hours at 1 to 3,000 and 14 hours in divided periods a# 1 to 
5,000, All were well coloured after this total of 16 hours’ expoVure. 
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PLANTS USED FOR POISONING FISH^ 


C ERTAIN plants have been used by primitive people from time 
immemorial for the purpose of poisoning or stupefying fish. 
There is little doubt that many of these plants are of potential 
economic value and may in time be put to more profitable use 
than fish poisoning. The practical utility of some, notably 
species of Derris^ has already been demonstrated in the commercial manu- 
facture of efficient contact insecticides. This interesting subject is fully 
dealt with by F. N. Howe in the “Bulletin of Miscellaneous Information “ 
(No. 4, 1930, Stationery Office, Is. Id. nettj. The intention of the work is 
to mention plants more recently recorded as fish poisons,, and also to dwell 
upon those among the better-known ones to which particular interest may 
be attached. It is also suggested that the active principles peculiar to 
certain of the plants may prove of further use in pharmacognosy and toxi- 
cology. Mr. Howe deals with the different species according to the continent 
to which they belong. 

Methods of Use . — The fact that certain of the fresh-water snails, known 
to be hosts of, and essential for the complete life cycle of, the organism 
responsible for schistosomiasis or bilharzia in man, are sensitive to the 
influence of fish-poisoning species of Tephrosia^ suggests the possibility of 
such plaints being of use in those areas where the incidence of the disease is 
high. The genus Tephrosia^ states Mr. Howe, is quite one of the most 
interesting genera among fish-poison plants, not only on account of the 
large number of species of a toxic nature which it coiiitains, but on account 
of the wide range of the genus throughout both hemispheres. The method 
of using these plants for procuring fish, he states, varies a great deal. The 
poison acts on the respiratory organs of the fish, producing first a stppefy,. 
ing effect and later death, in the event of escape from the infected water 
being impossible. With most of the better-known fish-poison plants their 
deleterious action has been proved definitely to be due to the presence of 
alkaloidal substances. 

The best known fish-poison plant in South Africa is no doubt Tephrosia 
macropoday Harv. , known as “lozane"’. The plant is characterised by a 
somewhat fleshy variously shaped root-stock. It is this portion of the plant 
that is used, being merely mashed betw'een stones at the side of a pool or 
stream before use by the Zulus and other tribes. Another common plant 
utilised in Africa in nsh poisons is MunduUu suberos\ Benth. This species, 
probably as a result of age-long cultivation, has now a very wide range. 
The plant is stated to be the source of the Indian fish-poisons known as 
“Soopli“ or Soopee'\ • 

De&ling with South America, Mr. Howe stales that that country prob- 
ably possesses a greater number of recorded fish-poisoning plants than any 
otjjer ccSitinent. A few of the more virulent of these plants, especially those 
occurring in ’British Guiana, have in recent years been studied from the 
biochemical standpAint', with a view to ascertaining their insecticidal value, 
and ha\re yielded inteixjsting- results. The active principles of both black and 
white haiari (Lorchocarpus) from •British Guiana have been studied in some 
detail by,. recent w^orkers. Extracts from the stems and roots of both have 
been found to be highly toxic to insects, due to the presence, in not incon- 
siderable quantity, of a* compound identical with tubatoxin (the substance 
to which species of De%ri$ owe their toxicity). Tubatoxin and the resins 
proved to be several times more poisonous to certain insects than nicotine. 
When tried as a stomach* j)oilfeoi\ extracts of haiari showed both a* toxic and 
a repellent action to the larvae of the insects tested. 

^ Froi^ The Chemist and Dfuggisty Vol. CXV, No. 2691, Sept., 5, 1981. 
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One of the most widely spread and best known of Asiatic fish poisons 
is undoubtedly Anamirta Cocculus, Wight et Arn, (-4. paniculata Colebr.), 
the fruits of which have long been known to possess peculiar and poisonous 
properties. Their use in medicine, under the name of “cocculus indicus’^ 
or “Indian berries chiefly as a stimulant and parasiticide, has long been 
established. The berries are extensively used in parts of India, Malaysia 
and the Philippines in procuring fish. Their use for this purpose has even 
extended to European countries, and it is istated that, as a result of cases 
of poisoning among those who have consumed fish caught in this way, it 
has been found necessary in some countries to forbid the sale of the berries 
except in pharmacies. The berries owe their poisonous properties to the 
presence primarily of picrotoxin and to the alkaloid menispermin. The 
Derris fish poisons of Malaya and neighbouring countries are of particular 
interest on account of the extent to which they are now used in the commer- 
cial manufacture of insecticides. The use of Derris as an insecticide was 
practised in the East long before its appearance in Europe and America. 
Chinese market-gardeners in Malaya frequently make use of an infusion of 
the pounded root in water, which is sprayed over the plants or brushed over 
with a bunch of feathers. Used as a powder in water, with or without soap 
or other emulsifying agent, it was effective against most of the aphids 
tested, cabbage-worms {Autographa hrassicce^ Riley), potato-beetle larvae 
and certain caterpillars. Other investigators have found the larvae of 
lepidoptera and sawflies to be very susceptible, and mosquioto larvae and 
pupae, fresh-water crustaceans and molltiscs to be sensitive also, while certain 
aphides such as the bean-aphis (/I. rumicis) and woolley aphis {A, lanigera 
were resistant to wet application. Wray found that 0 03 per cent of the 
green root in water was sufficient to kill fish, and that 0*00029 per cent of 
the resin was quickly fatal, while 0*00001 per cent proved fatal in from 
fifti'en to thirty minutes according to the species of fish. 

Familiar Plavis as Piscicides, — Croton Tiglmmy Linn, has been recorded 
as a piscicide in several ILastern couintries, and appears to have been much 
used by naTives of the Philippine and neighbouring islands, where the fruit 
is sometimes known as “tuba”. In the Celebes a common method of using 
the plant is to grind the fruits up with the strong-smelling root of an aroid 
(JloviaJonenia ruhruy Hassk. ) and scatter upon the surface of the w^ater. 
The toxic efl'ect is doubtless due to toxalbumim (crotin) . Among the plants 
recorded in use as fish poisons among the aboriginal inhabitants of Australia 
are a number with very marked astringent or tanniferous properties, such 
as species of Acacta anc} Eucalyptus The injurious effects of such plants ^ 
are due to tannins and saponins rather than to the presence of any alkaloid. * 

Tn Europe, particularly the Mediterranean countries, the practice of 
killing fish by means of toxic plants is a very ancient one and dates back to 
pre-historic times. In an interesting account by Gr^shoff dealing with the 
significance of the genus V>erhascum in the past, early references# to the uses • 
of the plants in medicine and as piscicides are given. H.yoscyainus^niger • 
appears in Ernst’s list of fish-poison plants, and according to f)ay is made 
use of in India, though information as to the*manyer of employment i's not 
stated. . . ^ * 



3J0 


MEETINGS, CONFERENCES, ETC, 

COCONUT RESEARCH SCHEME (CEYLON) 

BOARD OF MANAGEMENT 

Minutes of the thirteenth meeting of the Board of Management of the 
Coconut Research Scheme, held in the office of the Hon’ble the Minister of 
Agriculture and Lands, Colombo, at 2-30 p.m. on Wednesday, September 
16, 1931. 

Present. — Dr. W. Youngrnan (in the chair) , Mr. W. Bickmore, 
C.C.S., Deputy Financial Secretary, Mr. W. A. de Silva, M.S.C., Mr. J. 
Fergusson, Sir H. Marcus Fernando^ Mr. F. A. Obeyesekere, M.S.C. , 
Mr. N. R. Outschoorn, Gate-Mudaliyar A. E. Rajapakse, M.S.C. , 
Mr. A. W. Warburton-Gray, J.P., U.P.M., Mr. J. I. Gnanamuttu 
(Secretary) . 

Apologies for absense were received from the Hon’ble Mr. D. S. 
Senanayake and Mr. John A. Perei«a. 

Minutes . — (a) The minutes of the meeting held on August 5, 1931, 
copies of which had been circulated to members, were taken as read and 
were confirmed and signed by the Chairman. 

(b) Mr. Warburtcm-Gray proposed that future meetings be timed at 
11-15 a.m. instead of at 11-30 a.m. as had been the recent practice. This 
was seconded by Mr. Obeyesekere and carried. 

(c) ,Mr. Warburton-(}ray suggested that a room in the Chamber of 
Commerce would be desirable for future meetings. Mr. Bickmore thought 
that one of the Board Rooms in the new Secretariat building ought to be 
available. The Secretary was asked to apply, in the first instance, to the 
Secretary to the Ministry of Agriculture and Lands, in the alternative to the 
Treasury, for the loan of a Board Room in the new Secretariat. 

BANDIRiPPUWA ESTATE , 

• . g 

In r^igard to thei crops in 1931, the Board agreed that there had been 
a general falling-off in the June crop all over the district. It was desired 
that the Qrops harvested up to the end of each month should be recorded in 
the estate progress account, for the purpose of comparison with costs; 
likewise that the nunfber of acres dug up each month should be specified. 

•Ihe Chairman reported that the number of watchers had been reduced 
from 3 to 2 as desired Tiy the l5oard, and stated that the Geneticist had 
rec6mmended tiie early; appointment of a conductor for supervisory work. 
Sir Marefis fernando proposed, sec9nded by Mr. Obeyesekere, that such an 
appointment be disallowed. — Carried. 

The Chairman invited the views of the members as to the desirability 
of harrowing the dug-up* land. Mr. Warburton-Gray suggested that the 
dug-up soil should be allojved to weather down and should not be disturbed. 
This view was endorsed by the Chairman and Mudaliyar Rajapakse. The 
Chairman added that the ipaeStiop of the purchase of harrows and other 
implements would be brought up in connection with the Estimates for 1932, 
It w%s decided that, in any case, harrowing would not be necessary before 
February nfxt. 
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The Chairman submitted that manuring experimehts would become 
necessary some time. If the Board proposed to consider manuring the 
estate, two points should be borne in mind : the manuring should be carried 
out as soon as possible, and the whole estate should be manured uniformly. 
The Board was of opinion that the best season for manuring would be 
October-November. Sir Marcus Fernando and Mudaliyar Rajapakse were 
opposed to any manuring until the experimental plots were laid out by the 
Technological Chemist. The sense of the pieeting was that there was 
at present no need to manure, seeing that rnamoty -digging had been carried 
out recently, 

REPORTS 

In connection with the Geneticist’s report for the period October^ 1930, 
to June, 1931, the Chairman suggested that inquiries be started as to the 
possibility of acquiring a piece of Oown land in the neighbourhood of 
Bandirippuwa for carrying out experiments with different varieties of seeds. 
The Board agreed that such inquiries should be made. 

The Geneticist’s report was passed without further comments. 

FINANCE 

Mr. Bickmore pointed out that the present detailed classification of 
expenditure differed from the items shown in the passed Estimates foi- 1931. 
It was agreed that this section of the Estimates should be re-classified and 
that the Eistimates for 1932 should be dra>\m up on the lines of the progress 
accounts now being rendered to the Board. 

The C'hairman reported that Rs. 30,000 had been* transferred to fixed 
deposit account on August 29, for a period of one year with interest at 4%. 
J'he Treasury representative suggested that in any case of doubt the 
Treasury would be able to say whether the offers received represented the 
best rate obtainable. 

By order, 

J. 1. GNANAMUTTU, 
Secretary, 

Coconut Research Scheme (C'eylon). 
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RUBBER RESEARCH SCHEME (CEYLON) 

BOARD MEETING 

Draft Minutes of the acjjourned meeting- of the Board of Management, 
held at 10 a.m. oiii Thursday, September 24, 1931, in the office of the 
Hon’ble the Minister of Agriculture and Lands, Colombo. 

Present — Dr. . W. Youngman (in the chair), Mr. C. W. Bickmore, 
(Deputy Financial Secretary)^ Mr. f. L. Cameron, Mr. A. E. de Silva, 
Mr. B. F. de Silva, Mr. C. E. A. Dias, J.P., Mr. J. Farley Elford, 
Mr. H. R. Freeman, M.S.C., Mr. J. A. D. Finch Noyes, Mr. J. I). Hoare. 
Mr. C. A. Pereira, the Hon’ble Mr. D. S. Senanayake, M.S.C. , Colonel 
T, Y. Wright, Mr. J. I. Gnanamuttu (Secretary). 

Apologies for absence were received from Messrs. F. H. Griffith and 
E. C. Villiers, M.S.C. 

Mr, R. K. S. Murray, Officiating Chief Technical Officer, was present 
by invitation. 

Minutes . — The minutes of the 4th meeting of the Board, held on July 
16, 1931, copies of which had been circulated to the members, were con- 
firmed and were signed by the •Chairman. 

It was agreed that the loan of a Board Room in the new Secretariat 
buildings should be obtained if possible for future meetings of the Board, 
and that the time of meeting should be altered from 10 a.m. to 11 a.m. 

ACCOUNTS 

(a) The statement of receipts and payments of the Board for the 
quarter ended June 30, 1931, copies of which had been circulated, was 
passed without comments. The statement showed a credit balance on that 
date of Rs. 121,371-42. 

The Board approved of the transfer made on August 22, 1931, of a 
sum of Rs. 10,000 to fixed deposit account for a period of one year, with 
interest at 4J per cent per annum. 

(b) The statement of receipts and payments of the Londoin Advisory 
Committee for the quarter ended June 30, 1931, was passed without 
comments. The statement showed a creffit balance on that date of 
£299.19.3. 

(Ci) The ^hairman reported that the Executive Committee for Agri- 
culture and Lands had recommended to Gofernmeht that the accounts of the 
Board ^should be audited by the Auditor-General. 

• REPORTS 

The reports of .the technical staff for the months of May, June, July, 
and A\igust, 1931, were considei;eci 

• * Mr. Dias drew attention to the fact that disease of bud shoots was on 
the increase and suggested that the importation of material from foreign 
countries should be stbpped. The disease was first observed in 1929; in 
the current year one estate had to cut down trees of 3 years. The disease 
spread from one clone to other clones. He attached no value to the pfficial 
certificates of freedom from disease. Colonel T, Y, Wright pointed out that 
bud-wood from Java and Malaya was cheaper than local bud-wood. The 
Chairman observed that all imported bud-wood was inspected at the port 
and^a certificate issued by an inspector at the Fumigatorium. He doubted 
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whether it would be practicable to prohibit imports. The Chairman added 
that no other rubber-producimg^ countries had yet attempted prohibition. 
The Hon’ble Mr, D. S. Senanayake proposed and Mr. Finch Noyes 
seconded, that the matter be referred to the technical staff for report. 
This was carried. 


EXPERIMENT STATION 

A letter from Mr. J. Ferg^usson offering, 10 acres of rubber 3 to 4 years 
old, in Kegalle, with ample budding material for the purpose of rejuvenation 
experiments, was considered. It was resolved that Mr. Murray should get 
into touch with Mr. Fergusson and report at the next meeting whether 
experiments by a bud-grafting expert were practicable, or in what other 
manner the offer may be pursued. It was understood that any advice or 
assistance that Mr. Fergusson might desire would be given by the technical 
staff. 

A letter from Mr. A. W. Winter offering an estate of 110 acres in the 
District of Galle was also considered. The Board decided to thank 
Mr. Winter for his offer, but regretted that at present it coufd not consider 
the purchase of such an estate. 

The expenditure statements for the months of April, May, June, and 
July, 1931, were tabled. 

PUBLICATIONS 

A letter received from a (\‘ylon .Agency asking for the free supply of 
the Board’s publications to their London agents and secretaries, in the same 
way as to local estates, was considered. After discussion it was decided that 
London agents and secretaries should be supplied with publications of the 
Scheme only on payment of the usual inclusive subscription of Rs. 15 per 
’ annum. 

The Board considered a letter from Messrs Julius and Creasy offering 
the patent rights on a certain method of tapping. The Board decided it was 
not interested in the patent. 

Mr. Dias alluded to a process published in the report of the Rubber 
Research Scheme of Malaya by whu'h wdien rejuvenating old rubber they 
secured from old trees a yield equal to 2^ years in about 6 months to one 
year, and inquired whether any information of *this process could be secured. 
It was agreed that such information was not likely to be available, 

f 

• By order, 

J. 1. GNANAMUTTU, 
Sef^retary, - 
Board ol Management, 
Rubber Research Scheme *(Ceyl^on). 
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DEPARTMENTAL NOTES 

PROGRESS REPORT OF THE EXPERIMENT 
STATION, PERADENIYA 

FOR THE MONTHS OF SEPTEMBER AND OCTOBER, 

1931 

TEA 

T he trial of Indigofera endecaphylla ia plots 141-143, 145, and 
146-149 terminated at the end of September 1931. The results 
will be incorporated in an article for The Tropical Agriculturist 
when the necessary soil analyses have been completed. 

With the termination of this trial the old plot in umbers have been 
abandoned and the whole tea area has been divided into two fields 
for plucking purposes. Field No. 1 includes all the old tea (planted in 
1904) with the additiqn of the Half-acre tea plot and a part of plot 166.^ 
All the remainder of the tea (planted 1917-18) is included in field No. 2. 

Tea field No. 1 was due to be pruned in October, but as that month 
is not considered to be a good time for pruning at Peradeniya the pruning 
of this field is to be left over till April 1932. 

For economy in labour, tht; practice of plucking weekly, which has 
been in force for many years, has been abandoned in favour of a ten-day 
round. 

t 

A mixture consisting of Calcium cyanamidc 70 lb., Ephos phosphate 
50 lb., and Muriate of potash 20 lb. per 1,000 bushes (or approximately 
double ri'iat quantity per acre) has been applied to the whole of tea field 
No. 2 and to the old plot 150 in field No. 1. These areas will contain 
Ihoi plots^ to be used in the tea pruning experiment to be started in colla- 
boration with the Tea • Researcii Institute in April 1932, and the applica- 
tion was madfe at tbs' request of the Institute. 

V » . 

RUBBER 

• * 

The tapping to death experiment in plots 151-154 terminated accord- 
ing to plan at the end ^f September. The results will be published when 
the dry weights of rubber arj available. t 

Plot 2 of the old rejuvenation experiment completed the two years’ 
tap|j!lng ayotted to it at the end of August. 
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A summary of the results of the experiment to date is given below : 


Flot and treatment 

No. of 

Percentage of 
cuts gone dry 

Yield of dry ruhberl 
per tree I 

Calculated yield 
of dry Rubber 
per tree in last 
year before 
intensive 
tapping started 
lb. oz. 

trees 

End of 

1 Istyear 

End of 
2nd year 

1st year 

lb. oz. 

> 

2nd year 
1b. oz. 

Plot 1 , — Tapped daily 
tothewoodon two cuts 
on half circumference. 
Bark consumption 2 
inches per month, l o 
be lapped for 1 year. 

68 

41 


13 15 


6 7 

Plot 2 . — Tapped daily 
to the wood on two cuts 
on half circumference. 
Bark consumption 

1 2/3 inches per n onth. 
To be tapped for 2 
years. 

76 

33 

• 

31 

14 7 

6 10 

« 

8 8 

Plot 5,— Tapped daily 
to the wood on two 
cuts on half circum- 
ference, Bark con- 
sumption 1 1/12 indies 
per month. To be 
tapped for 3 years. 

43 

35 

32 

18 6 

10 9 

8 4 

Plot ^4 — Tapped daily 
in alternate months on 
two cuts on half cir- 
cumference. Fine tap- 
ping but not to the 
wood. To be lapped 
for 4 years. 

40 

2 

H 

14 8 

• 

5 7 

8 7 


These figures need a little elucidation. As regards the percentages 
of cuts gone dry, plot 2 was to be tapped for a year on one side of the 
tree and for a year on the other side, while plot 3 (to be tapped for 3 
years) was to be t'^pped for 18 months on one side and 18 months on 
the other. When a cut •w^ent dry during the tappin^^ of the first side, 
however, the cut was at once transferred to the other side of the tree, 
so that in the case plot 2, the total number of cuts opened at the end 
of the second year was not double the number opened* at the end of the 
first year, but less than this. Moreover, when evts went dry on the 
second side of the tree tappers were instructed to go back to the cuts on 
the first side if any latex w^as found in tjiem, and only slop tapping when ^ 
all four cuts were dry. All that can be said is thaf the rapid drying up 
of cuts continued in the second year at a rate only slightly less^than that 
experienced in the first year of tapping. 

As regards yield it is to be noted that the yield per trefj^ has'b'een 
worked out bn the total number of trees in^ the experiment — not the 
number of trees left in tapping. Weather conl^itions have confused the 

is^e in plots 2 and 3 there were 50 days on which tapping was stopped 

or. interfered with on account of rain ag|iinst 25 in the previous year, 
and in ’plot 4, 22 days against 9 in the provfious year. Climatic condi- 
tion^ were therefore partly responsible for the fall in yields to a figure 
Ipwer than, that obtained .with normal tapping in the year* previous to 
the start of the ^experiment. The drying up of cuts, resultteg in some 
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trees going wholly or partly out of tapping, must, however, share the 
responsibility, and the suggestion that this form of drastic tapping, if 
carried out for considerable periods, might defeat its Own ends appears 
likely to be justified. 

It is to be noted that 129 top cuts have gone dry against only 25 
bottom cuts. 

The actual causes of the drying up of cuts has been under discussion 
— in the writer’s opinion continuous daily tapping is the principal if not 
the sole cause, but the experiment in plots 151-1154 alluded to above was 
specially designed to shed light on this point and further comment will be 
reserved till the results of that experiment are known. 

At present it can be tentatively concluded that in tapping trees to 
death drastic daily tapping may not prove profitable for more than a year 
at the most. 

CACAO 

The trees in the centre block which were heavily pollarded last June 
have shown on the whole good recovery. A few casualties may be expected. 
The after treatment of these trees will require careful consideration. 

The superintendents of estates on w^hich individual pod yield rec'ords 
of selected trees have been maintained since Noveniber 1st, 1930, have 
been written to asking if they will continue these records for another year 
and in addition undertake the recording of wet weights of cacao from 
these trees. These additional records arc asked for because it has been 
found that when trees bear large numbers of pods the pods are frequently 
of small size. 

Records of the Experiment Station trees under observation will be 
continued. 

COFFEE 

Another year’s yields are now available. 


Yields in pounds fresh berries per bush. 




Robusta '1 

>pes 

t 

Liberian Types 

Arabian Types 

Year 

M 

0 

ja 

o 

X 

rt ' 

•o 

C 

tt 

P 

0 

jO 

'3 

O 

cs 

b. 

C 

1 JS 

a 

V 

G 

3 

'u 

X 

Excel sa 

Abeokuta 

U 

O 

CUD 

C P 

0 Q* 

£ S.* 

*£ 

'rt 

Arabica 
(plot 140 I) 

Kent’s Arabica 

Jackson’s 

Hybrid 

1923-Z4 

2*37 

3*43 

' 6'91 

3*01 

II 

■jH 

5-56 

9*16 

668 


2*39 

— 

— 

1924-25 

401 

5*29 

3*43 

3 88 


19-82 

12-84 

13*34 

-- 


*64 

•18 

1925-26 

323 

2-06 

3*9! 


978 

14-00 

15-26 

1171 

— 


1-36 

1-39 

1926-27 

8-54 

8*99 

501 


7-61 


18-94 

21*21 


3*26| 

•21 

•58 

1927-^8 

5’57 

6-86 

13.45 

7-63 

8-26 

19-75 

1777 

1276 

6*54 

1*25 

•69 

•15 

1928-29 

7-44 

6*69 

6T8 

1 

8-55 

5-19 

22-00 

31-20 

27*16 

2-54 

1-93 

1*84 

•76 

1929-30 

7-58 

7*82 

5*94 

8*3? 

7-82 

2616 

32*28 

29*69 


1*20 

*67 

•63 

1930-31 

6*60 

4-62 

4*55 

5-57 

2-55 

19*45 

27’36 

28*80 

471 

1-20 

•09 

•03 

Average ' 
i 

5-66 

572 

6*17 

6*30 

6-90 


20'60 

18*92 

598 

1*95 

78 

•53 
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The fallings off in yield in 1930-31 was mainly due to the prolonged 
south-west monsoon rains which have resulted in the 1931 crop maturing 
very late, A certain amount of crop can usually be picked in September, 
but this year up to the end of October hardly any ripe berries were to be 
seen. 

' The low yield of the Hybrid compared with previous years is due 
to all the old bushes of this variety (principally round the show plots) 
having been uprooted. • 

The large yields of the Liberian types are noteworthy, but the value 
of these larger yields is offset by the larger proportion of pulp and the 
fact that for local sale the produce has only about half the value of that 
ot the Robust a types. 

The Kent’s Arabica and Jackson’s Hybrid crops were practically 
a failure. 

A year’s individual yields are now available from 49 selected bushes. 
'Fhe yields vary from 1 to 45J lb. of fresh berries. Although some of 
the yields are small it is thought advisable to continue records from all 
these trees at least for another year since bushes that bear a large crop one 
year often bear a small crop in the following year and vice-versa. 

GRAPE FRUIT 

Records of yields from five seedling ^ trees have been recorded for a 
year in order to gain information as to the fruiting season for grape 
fruit. These yields are given below and show that thougii there is no 
very definite season at Peradeniya the majority of the t^rop can be expected 
in September and October. 

• Tree No. was noted for some time as bearing very uniform fruits 
of good quality and all available budwood from this tree has been used 
during the past year by the C/urator, Royal Botanic (iardens, for commercial 
propagation of grape fruit plants. 

These records are being continued. ^ 


Summary of Yields from five Seedling (irape Fruit 'i'rees for one year 
from 1st October 1930 to 31st September 1931. 


) 

F5 

F5 

F5 

F5 

F5 



Tree — 

Tree — 

Tree 

Tree — 

Tree — - 

Total from 

Month 

• 2 

No. of 
Fruits 

3 

No. of 
Fruits 

5 

No. of 
Fruits 

11 

No. of 
F’riiits 

. 13 

No. of 
Fruits 

all tiees 

1930 October 

> 

|18 

47 

5 

6 

1 

* 8 

84 

,, November 

— 

13 

7 

1 

2 

— 

* 22 , 

1931 February 

— 

10 

— 

* 1 

■* • 

• 

10 .• 

» July 

— 

3 

• ^ 

— 

— ■* 

3. 

„ August 

— 

— 

— 

4 

» 


* • 

4 

„ September 

— 

35 

-• 

t4 

18 

57 

Total 

18 

108 

12 

16 

26 . 

180 

• 
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The collection of stocks for the grape fruit variety and stock experiment 
to be carried out in plots 151-154 is being continued. Great difficulty is 
being experienced owing to confusion of local names. At present the 
stocks that are certain to be included are Pomelo and Seville orange. 
Other possibilities are Citrus hystrix, the nataran lemon, and the rough 
lemon. The Systematic Botanist is engaged, in attempting to sort out the 
stocks of which confusion in naming exists. 

ALEURITES 

The question of which is the best shape of Aleurites montana tree for 
seed production, is engaging attention, and to gain information on this 
point in half of block B of the terraced valley the trees are being left to 
branch naturally while in the other half side branches are being removed 
so as to develop a clean single stem. 

CROTON OIL 

A year’s yield records are now available from 277 trees of Croton tiglium 
in the Economic collection. A number of empty or half empty seed capsules 
are always found at Peradeniya, and this year the^ trouble has been worse 
than usual. In March seed was examined by the Entomologist and the 
Mycologist who, however, were unable to find any cause for the failure 
of the trees to mature good seed. During the gathering of the main crop 
in July and August, a disease^ Cercosporella tiglii, was found on the 
capsules, but this disease does not penetrate deep and is not thought to 
be the origin of the trouble. The Systematic Botanist now suggests that 
the trouble might be due to imperfect fertilisation due to the male flowers 
appearing before the female flowers. This possibility will be studied. 

The yield per tree in 1931 was 2*90 lb. of seed capsules, but the 
outturn of clean seed from this crop was only 14*6% by weight amounting 
to '42 11^. per tree, and out of the 118 lb. of cleaned seed obtained only 
45^ lb. was picked out as fit for sale for sowing purposes. The yield 
per tree of good seed was therefore only 17 lb. and the outturn only 
5'b% of the weight of seed capusles gathered. The remainder of the 
cleaned seed will probably be saleable for medicinal purposes, though not 
fit for sowing. A point of .interest was that in one plot one row of trees 
was pollarded to about 7 feet high in December, 1930. The result of this 
was that the yield per tree of the pollarded trees was exactly double that 
of the unpollarded trees in 1931. The operation can therefore be recom- 
mended and two out of the four rows in the remainder of the Croton area 
are to be pollarded shortly. 

GREEN MANURES AND COVER PLANTS 

Of the leguminous trees more recently obtained, plants of Derris 
n\*crophylla are making excellent growth while Calpumea aurea and 
Machaerium tipa are doing well. Seed of the latter two trees was obtained 
by Mr. John Horsfall from Kenya. 

Tv;o promising cover plants are Vigna marina and DoUchos ciliatus 
which are very similar in habit*.’ The former took a very long time to 
become •established but growth, once started, was rapid and vigorous and 
an excellent cover is now formed. Mr. P. J.. Wester, on his recent visit, 
stated that he considered Vigna marina to be the best ground cover in the 
Philippines. 

FODDER PLANTS 

A quarter acre plot of lucerne was sown in April last. Though ger- 
mination ‘was good it was once again demonstrated that the crop is not 
worth growing at Peradeniya. 
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GENERAL 

The Revenue and h-xpenditure of the Station (exclusive of monthly 
paid salaries) for the last eight years is given below; 


Year. 

Revenue. 

Expenditure. 


Rs. cts. 

Rs. cts. 

1923-24 

19,904*14 , 

31.400*81 

1924-25 

33,546*44. 

32,446*08 

1925-26 

29,731*13 

33,091*59 

1926-27 

33,775*61 

35,061*58 

1927-28 

29,204*98 

37,820*95 

1928-29 

24,284*77 

40,234 37 

1929-30 

20,165*44 

40,998 73 

1930-31 

12,537*17 

34,800*69 

Progress lias been made 

in October with the annual 

round of clean 


drains whi('h is several months in arrears. 

THE IRIYAGAMA DIVISION 

In area 2 half the trees have been budded on their own stocks and half 
on mixed slocks. The plants are now approximately a year old and 
measurements were taken in October of, the average heights of the plants 
in each case. 'Fhese are given below : 


Clone. 

Averag-e height of 

Average height of 


plants on own 

plants on mixed 


stocks. 

stocks. 


inches. 

inches 

P 5 

25*93 

32 45 

P 12 

28*59 

29 91 

H 400 

24*90 

25*27 

H 2 

26 70 

21*20 

H 445 

38 84 

29*02 

H 75 

31*48 

27*93 

H 440 

22*50 

18 96 

H 82 

26*96 

26 73 

H 26 

31*94 

24*27 

H 140 

17*09 

24*60 

Average 

27*49 

26,03 


It will be noticed that in the case of 5 clones greater growth is recorded 
in the trees budded on their own slocks, in one (H 82) the meas^urements 
are practically the same, while in four clones greater growth is recoiled 
on mixed stocks. ’ ^ 

In the^ early stages such large differences m height at reny given time 
are caused by the rate of shooting of, the buds that it is not* thought 
that much store can be set on the first year’s measurements. 

STAFF 

The writer resumed charge of the Station on October 1st, 1931. , 

T. H. HOLLAND. 

Manager, 

Experiment Station, 
Peradeniya. 
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ANIMAL DISEASE RETURN FOR THE MONTH 
ENDED 31 OCTOBER, 1931 


Province, &c. 

Disease 

No. of 
CuseK np 
to Date 

Fresh 

Reco- 

t/i 

Hal- 

No. 

since 

Cases 

verics 

C! 

It 

aiice 

111 

Shot 



Jan. 1st 



Q 




1931 




i 



Riiitlcrpest 

m 


86 

290 

; 

10 

Western 

Foot-and-mouth disease 
Anthrax 

129-1 

27 

1203 

19 

10 

2 

Rabies (Dogs) 
Piroplasmosis 

2* 


... 
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“ 2 
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227 


218 

9 

i 
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20 i 

i 
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20 
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i ■” 
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" 
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2 

913 


Foot-and-mouth disease 

681 

69 

f>672 

' i 


2 

North-Western 

‘Anthrax 


t ... 

! 


, , , 


Rabies (Dogs) 
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case in a cow. t2 cades amcfigst cattle { 2 cases amongst pigs. §amohgst 

cattle. All other cases amongst Sheep and Goats, 


P G. S. Office, , M. CRAWFORD. 

Colomb<4 7th November, 1931. Government Veterinary Surgeon. 
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METEOROLOGICAL REPORT 

OCTOBER, 1931 



Temperature 

Humidity 

*0 

Kainfall 

station 

U 

IS X 
<2 

Dif- 

ference 

from 

Average 

fi 5 

rt 2 

Dif. 

fereiice 

from 

A veraue 

f? 1 c 

■ 

ts 
a s 

3 i 

<; 

Amount 

'Is 

^ fti 

::is 

u U 4> 

in'*- > 

Q 


o 

0 


o 

'/o 

^/O 


Inches 


I nclies 

Colombo 

85-6 

i- 1-3 

76’3 

+ rs 

76 

91 

6-4 

703 

16 

- 6 95 

Puttalam 

86-8 

+ 1*2 

770 

+ 2*4 

74 

89 

5 6 

777 

8 

- r55 

Mannar 

87 5 

+ 0'3 

777 

+ 0 8 

74 

84 

5*5 

347 

7 

- 474 

Jaffna 

85-7 

+ 1*2 

79 0 

+ 15 

77 

82 

5 '6 

1'94 

5 

- 7-53 

Trincomalee - 

91-5 

+ 4'4 

76'4 

+ 1*3 

70 

84 

5 6 

6 71 

10 

- r67 

Batticaloa 

89 0 

+ 2'6 

75 6 

+ 1*2 

70 

88 

5'2 

3-08 

6 

- 3*47 

Haiiibantota - 

86-5 

-i- I’O 

76‘0 

+ 2‘0 

74 

88 

4 0 

2*02 

6 

- 2 68 

Galle 

83-2, 

+ 0‘5 

76 5 

+ 1'2 

85 

93 

5-0 

815 

19 j 

- 4-8! 

Ratnapura 

A’piira 

88-6; 

+ 2-6 

73 '2 

0 

72 

95 

56 

7'46 

20 ! 

- 1129 

92-1 

+ 31 

74'4 

+ 07 

64 

90 

6‘8 

1370 

11 1 

+ 3 66 

Kurunegaia - 

8811 

+ ri 

74 0 

+ 1-2 

70 

90 

Tl 

10‘36 

9 i 

- 5 42 

Kandy 

85 Ij 

+ 2'6 

68‘9 

+ 0-5| 

7l 

! 92 

5'8 

12 08 

12 i 

+ 0 47 

Badulla 

86 6! 

+ 4l 

643 

- 0‘6 i 

.60 

i 91 

5 0 

700 

9 

- 2 68 

Diyatalavva - 

79 ! i 

+ 3 8 

610 

+ 0 7 

62 

! 84 

5‘5 

674 

15 

- 3 83 

Hakgala 

71-4 

+ 1*4 

56‘9 

+ 17 

76 

I 83 

5 ‘2 

8'56 

12 

- 370 

N^Eliva 

68-6i 

+ r8 

51 '8 

+ 0’8 

78 

94 


7'68 

13 

- 3'30 


^ I'he rainfall of October was below average. D^lieits were most marked 
in the* Kelani Valley and lowH'ountrv areas in ibe S.W. , including* several 
d<‘firits of as much as 15 inches. 

The only appreciable area in which there was a preponderance of 
stations above average was the N,(\P.^ and some adjac'cnt parts of the 
N.W.P.^ N.P., and C'.P., though there were one or two isolaled'-?ases 
elsewhere, where the average was just reached, e.g. , Kandy, and a few 
stations in the south of the l^astern Province. 

The highest totals were at Kitulgala, Kemlworth, Maliboda, and Kellie, 
eac h of which rec'orded belw(‘en 17 and 18 inches, but was dei idedly below 
its own average foi^ Oc tober. 

Tile deficit was most marked in the first half of the month. On the 
17th thunderstorms gave over an inch at some of the stations on the east 
side and from the loth to 25th there was a good <leal of rain throughout, 
the heaviest falls being on the 24th and particularly marked in ‘the N.W.P., 
vehere they included Kalaoya 8*77, Maho (Agricultural) 7 60, (jalgamuwa 
7 '21, and Magalawewa 6 ’84. i 

In the latter part of the month two ’depressions i\\ the Hay came near 
enough to the N.E. slioukier of the island Ki havi^' an effect on both'^ the 
velocities and direction of the wind. .Their elTect on the rain wai^ rc^c'ognis- 
able, but not intense, the bulk of the rain being of the thunderstorm .type. 

As a natural concomitant of, the low rainfall, the duration hi sunshine 
and mean temperatures were consistently above Average, while the amount 
of cloud was below its average and responsible^ for the day tern perit4,u res 
being decidedly high^ especially on the east side. 

* ^ A. J. BAMFORD, 

* vSuperintendent, pbservatory. 
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EDITORIAL 


TUNG OIL 


T ung oh or, as it is often called, Wood Oil, is a 
substance used in modern paint and varnish manu- 
facture. It is a vegetable’ oil extracted from the seeds 
of a moderately-sized tree. It has come greatly into 
prominence in recent years largely, it would .seem, because com- 
bined with cheaper resins than previously used, it makes as 
high a grade of varnish as linseed oil combined with the more 
costly gums and resins. It is also used in the manufacture of 
certain insulating materials required in modern electrical deve- 
lopment. It is a water-proofing material for fabrics ancl the 
paper cases of cartridges. The oil becomes hard and solid' on 
exposure to air and light. For some time its use in the varnish 
trade was excluded by virtue of the film on drying being opaque, 
but, it was found that by mixing with linseed oil and certain 
oxides u.sed in the colour industry a fine hard transparent film 
was obtained. 

The Chinese were the discoverers of tung oil for they have 
long used it as a water-proofing material. Masonry in China 
is often protected from the weather with a coat of turig oil.. 
In the boat building trade in China it, is a customary, paint, and 
with other ingredients goes to make lacquer, to Water-proof silk^, 
and to dress leather. The automobile industiy in America, has 
found many uses for it, apart frdrn its primary one a!> a boc^y; 
varnish. It is used in the manufacture of linoleum, oil'^cloth, 
brake linings, gaskets, and packings. With the great deve- 
lopment of the automobile industry in America the possibility 
of home grown and manufactured tung, oil ^soon attracted atten- 
tion. Especially so as it was found fhat !i much better product 
could be produced by modern machinery from the hon^e-groivn 
material than was imported from China. That objectionable 
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constituent in almost all oils — free fatty acid w^as largely 
present in Chinese oil but absent from American. There is no 
doubt that American business interests thought they saw in 
tung oil a product that they could grow and one connected 
with the motor industry like rubber and that might place 
American capital in the^ industry on a prosperous footing as 
had been the case with "English capital in rubber. The wish 
was father to the thought as it were. 

The first tung oil seed seems to have been taken to America 
by Fairchild, a plant explorer of the United States Department 
of Agriculture, in 1905. In 1912 an American paint and 
varnish corporation recommended that Fairchild’s introduction 
should be widely planted. It is estimated that today some 
seven thousand acres of tung oil trees are under cultivation .in 
the U.S.A. and a large area* in addition exists in Florida. 
Experience in Florida shows that the tung oil tree prefers an 
acid soil free from limestone, well drained, with the water table 
at least six feet below the surface. It is considered by some 
that not less than 500,000 atres will be necessary to supply the 
present demand. It should be recognised at ‘once that so far 
much of the booming of, and attention attracted to, the crop, 
have come from America, and largely for the automobile 
trade. The possibilities of the oil in the general paint" and 
varnish industry in Europe may be said to be only now begin- 
ning to receive attention. This wants to be clearly remembered 
by those contemplating planting tung oil trees. It does not 
sdfeiii possible yet to say that tung oil in Europe is a commodity 
for which there is a proved demand. Tung oil development at 
present seems to be a ‘.‘wave of enthusiasm” but whether that 
wave will lead on to the flood remains to be seen. The Ameri- 
can Tung Oil Corporation, however, advises distinctly against 
planting small acreages, but recommends tracts of 100 to 1,000 
acres to be necessary to keep overhead charges low and they 
do not 'seem to recommend it to the small investor at all. There 
are some who give similar advice today with regard to rubber, 

‘ Tung Oil has attracted attention in Ceylon because species 
of some of the ‘prbducing trees will grow in the Island. In 
fact ,A}eurites triloba i's already here as a wild species. The 
oil extracted from the seed of "this tree unfortunately is of little 
va)ue.*^ Aleurites Fordn from the seeds which the best oil is 
extracted does not seem to do well in Ceylon as it appears to 
require a colder wintering season than bur climate provides. 
Aleurites montana grows in many parts and mgiy offer 

opportunities. At present* however, the latter oil as known 
cor^merdally is generally in mixture with that of Alemites 
Fordn. I 
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SECTION lY 

GREEN MANURING Of COCONUTS 

. A. W. R. JOACHIM. PH. D., F. I.C., DIR AGRIC. 

(CANTAB.) 

AGRICULTURAL CHEMIST TO GOVERNMENT 

T he practice of green manuring on coconut estates, 
though, gradually extending, is not as popular as it 
might be. The reasons for this appear to be three- 
fold. Firstly, the value and advantages of green 
manuring in the tropics are not 'sufficiently well understood and, 
where realised, the practice is not adopted either through lack 
of funds or from general apathy, the policy on many coconut 
estates being apparently to let wejl alone until periods bf low 
prices compel estate owners to take some measures to increase 
crop yields. Secondly, coconuts are not generally cultivated on 
hilly land but on flat or undulating land, in many cases under 
^rass. The adoption of measures for the ‘prevention of soil 
erosion, of which the planting of cover crops is one of the most 
effective, is therefore not rendered so imperative if the estate 
is to be saved from deterioration, as on tea and rubber estates. 
Finally, in a large portion of the coconut area in Ceylorw.*i»e 
soils are very light and sandy with low water-retaining capaci- 
ties and the rainfall is comparatively low. Soil moisture, there- 
fore, becomes the limiting factor of crop growth in these districts. 
The fear is thus entertained that by the growth of cover crbps 
and green manures the coconut will be depri\*ed of the little 
moisture present in the soil during periods of drought. 

The systematic green manuring of coconut estates .in.Ceylon 
has only been recently undertaken, and the pr^ictice is far from 
being general. Individual estates are, however, carrying ^ut 
useful work on the subject. In the Dutch East Indies and the 
Philippines it is extensively practised onT Eurbpean .and Ameri- 
can owned plantations. In Majaya conditions are §inlilar to 
those in Ceylon. In general, coconut estates in Cejdon 'on 
which green manuring has been adopted, as it should be, have 
reported favourably on the results obtained, and neglected pra- 
perties for years under grass are being brt)ught into condition 
by fcultivation and green manuring, •G/een manuring is not 
only practicable in all the coconut districts of the Island but 
also essential if yields are to be appreciably Increased at a cbm- 
paratively smalt cost. The advantages resulting ffom the 
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practice are so many that if only they are brought home to 
coconut planters, universal adoption of the practice is bound to 
follow. 

The term “green manure’’ is employed in its widest sense 
to mean the use of plants and plant material, leguminous as 
well as non-leguminous, €or incorporating into the soil or as 
cover crops. 

The advantages of green manures which have already been 
fully explained in Section I on the principles of green manuring, 
may, at the risk of repetition, again be summarised: 

(1) Green manures when used as cover crops prevent soil 
erosion, improve the physical condition of the soil and increase 
its water-holding capacity, and reduce weeding costs. 

(2) By ploughing in grepn manures large quantities of 
orgainic matter, so deficient in tropical soils, available nitrogen, 
potash and phosphoric acid are supplied to the soil. It is 
reckoned that with a crop of 4 tons per acre, containing on an 
average 20 per cent of dry matter and ’6 per cent of nitrogen, 
about ‘8 tons of organic matter are added to the soil and about 
35 lb. of nitrogen are made directly available to the crop. 

(3) Most green manures can be used as fodder. 

In contrast to fhe advantages derived from green manuring, 
the disadvantages of present-day estate practice where neither 
green manuring nor artificial manuring is adopted will be 
apparent and need little elaboration. Estates on which only 
re|’&I'ar ploughing is carried out are bound sooner or later to 
have their yields fall to a very low level, owing to the exhaus- 
tion of the soil organic matter which is so closely connected 
with soil fertility.**^ 

Estates on which no cultivation whate’tf^er is carried out, 
no weeding is done, and no measures taken to prevent the loss 
of soil moisture during drought or of the surface soil during 
heavy rains if che land is undulating, will necessarily give low 
yields. Estates left under grass and which are uncultivated are 
generally reported to yield well. This is probably because of 
the accumulation, of-organic matter and nitrogen under unculti 
va!red grass?*’’ There *is little doubt however that grass has 
some' detrimental effect on yields and it is more than probable 
that if,.i.t were replaced by a leguminous cover crop, higher 
yields would be obtained. Grass can affect' coconut palms 
adyersely by depriving the latter of some of the soil moisture, 
by causing the surface soil to get “bound” and so preventing 
good soil aeration ant4 the absbrption of the rain water, by 
increasing* the carbon dioxide content of the soil air and by 
assiffiilatinW the available nitrate of the soil as well as a part 
of the mamre applied to the crop. On hilly and undulating 
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land grass* will prove useful against soil erosion, but its disad- 
vantages may counterbalance any advantages accruing there- 
from. 

PRACTICAL CONSIDERATION ON GREEN MANURING 

COCONUTS 

Under this heading will be discussed the soil and climatic 
conditions under which green manuring of coconuts can be 
carried out, and the treatment of green manures in various 
coconut districts. 

Soil and climatic conditions determining the adoption of green 
manuring. — The greater part of the coconut areas of the 
Negombo, Chilaw and Puttalam districts consists of light sandy 
soils markedly deficient in organic matter. The rainfall condi- 
tions are not ideal, especially in the Puttalam district and long 
periods of drought are not unknown. The question may 'well 
be asked: Will not the light soils of these areas be deprived of 
the little moisture they contain by the growth of green manures ? 
The results of investigations carried out at Peradeniya on this 
question have shown that once cover crops have been well 
established, more moisture is found in the- soil after a period 
of drought than in bare soil or in one in which such crops 
.are, not grown.*** In the case of bush green manures it has 
been found that, from the point of view of soil moisture, lop- 
ping before the drought sets in is essential and that forking 
the loppings into the soil towards the end of the rain&*is dis- 
tinctly advantageous. 

Provided there is sufficient rainfall, green manures can be 
grown with advantage even on poor ,sandy soils. In such a 
case, growing a green crop and turning it in will eventually 
increase the watercholding capacity of the soil and enrich it with 
nitrogen and humus. * * 

The treatment^ of green manures, especially in the season 
prior to drought. — In order to secure maximum amounts t)f nitro- 
gen and optimum decomposability, bush arud creeping green 
manures should be cut ju.st before flowering. In the*cas% of 
the former care must be taken that *the branches do not get too 
woody before they are lopped as the more woody they become 
the more resistant they are to decomposition. . * 

But in dry districts particularly, green manures should be 
cut towards the end of the rainy season when the showers 
alternate with dry weather, and should be; ploughed in at o^yce. 
On sandy soils in districts where a,lon^ drought follows the 
rains, if it has not been found possible to turn in the loppings, 
these should be cut at the commencement of the drought, and 
left as a mulch on the ’surface. On these soils m'oijture and 



ftot nitrogen is often the limiting factor of crop growth, and 
the mulch of green material will form a useful means of con- 
serving soil moisture. It is preferable, however, to turn in the 
cuttings about three to four weeks before the drought sets in, 
as by that time a certain amount of decomposition will have 
taken place and the decomposed material will have been able 
to retain some moisture fof the subsequent use of the crop. On 
no condition should green manures be cut and forked into the 
soil during a drought, even at the beginning of it. This applies 
particularly to light sandy soils. The decomposition of green 
manures does not take place if the soil has insufficient moisture 
at the time of burying or subsequently. If they are ploughed 
in during dry weather when the soil is dry, the material remains 
undecomposed and leaves large air spaces that cause loss of 
water by evaporation. It may be necessary in some instances 
to compact the soil after green 'manuring in order to minimise 
the losses of soil water and to establish capillarity in the soil. 

In districts of average quality soil and with average rain- 
fall the general treatment of cover crops under coconuts before 
a drought is a comparatively simple matter. Most covers die 
down during a prolonged drought, and the decayed leafy 
material obtained forms a very good mulch. If, in addition, 
light di55c-'harrowings are periodically given, the palms should 
not be affected to any great extent by drought. Immediately 
the rains- start, the cover crops come up again. In the case of 
those covers which stand drought well, experiments at Pera- 
defiiya indicate that once the cover has been well established 
less moisture is lost from the covered area than from the bare 
soil. In districts with a good rainfall, though some moisture 
will be lost from the soil through cover crops in the early stages 
of their establishment, there will not be any permanent ill-effects 
on old coconuts'. In young plantations' it would perhaps be 
useful to grow a mixture of drought-resisting and non-resisting 
covers. «Whererthe soil is sandy and rainfall good and evenly dis- 
tributed, the growing and forking in of quick -growing annual 
covers (such as cowpeas and Mucuna) are advised; and when 
the soil is sufficiently enriched with organic matter, this should 
be ‘followed ,by the^ establishment of a more permanent cover. 
In the case of sandy coconut soils in dry districts quick-growing 
annual crops should be established in the rainy season and 
ploughed in towards the end of the rains. Boga medeloa or 
other bush green ma'nure should also be grown and the lop- 
piri^s cut and left as''a mulch on the surface at the beginning 
of the drought. After, a 'few years of this treatment, the 
question of the establishment of a permanent c'over should be 
considered. 



It is necessary to emphasise the point that cover crops 
must periodically be turned into the soil. It has been 
observed that on estates where cover crops had been estab- 
lished they have often been allowed to get quite out of hand, 
no agricultural treatment whatever having been given since the 
establishment of the cover crops. In .some cases the cover crop 
had grown to a height of from 2 to 3 teet and had even climbed 
up, the trunk of the palms. Further, on many of the estates 
no artificial manuring whatever had been done since the covers 
were first planted. On estates which had been manured, the 
manures had often been either broadcasted over the cover or 
forked around the palms clear of the cover and the latter allowed 
to grow over the manured areas. Sometimes cover crops and 
green- manures had been established on areas fertilised with a 
mixture intended for the coconpts. The impression seemed to 
be fairly general that green manuring meant merely the grow- 
ing of leguminous cover crops and not their incorporation into 
the soil. A warning must be issued against such misunder- 
standing of the process of green. manuring which, instead of 
producing any results of value, .would only cause a setback to 
the crop. 

Green manuring is the practice of turning into the soil 
•undecomposed plant material with the object of increasing soil 
fertility. If the green manure is a leguminous cover crop, the 
turning in of the green material will add to the available nitrogen 
content of the soil, as practically all leguminous crops fix fjpe 
nitrogen in the nodules present on their roots. Some oT* the 
nitrogen so fixed in the nodules is steadily transferred to the 
leaves and stems, and therefore, unless the green material is 
incorporated with the soil, the main crop would get compara- 
tively little benefit frqm the nitrogen so fixecl. In regard to 
potash and phosphoric acid it has to be emphasised that green 
manure crops take .the whole of their needs of these constituents 
from the soil. Unless the green manure crop is turned ih, It would 
therefore be depriving the main crop of somh of the available 
phosphoric acid and potash present jn the soil. As phosphoric 
acid and potash are the chief manuriel ingVedients required 
by the coconut palm for good yield prbducftion, tliere .is. little 
doubt that on estates where these fertilisers are no't applied, 
the cover plants are bound in time adversely to affeCtf yields, 
unless they are systematically incorporatfed into the soil. In 
fact, estates are known on which cover crops have been grS'Wn 
for* some years now, but to which Ijitter^no treatment whatever 
has been given, and the results have been disappointing. 
This is not in the least surprising. On the other hand, by tuftiing 
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cover crops into the soil, the phosphoric acid and potash assi- 
milated by them is returned to the soil in an easily available 
form, with obvious benefit to the main crop. 

From an economic point of view, by the growth of green 
manures and the practice of green manuring on coconut estates 
weeding costs are reduced and a free source of organic nitrogen 
is obtained. The manure bill can be very appreciably reduced 
by eliminating all organic nitrogen from it. Any nitrogen 
added, where required, should be in the form of cheap artificial 
nitroge/ious manures. But green manuring cannot obviate the 
necessity for the application of potassic and phosphatic ferti- 
lisers to coconut. It is essential that on green manured coconut 
estates potash and phosphoric acid be applied, and preferably 
in larger quantities than those normally required by the cfdp.*®* 

On some estates the manure mixture is broadcasted over 
the cover crop. This is obviously a practice to be avoided 
wherever possible, as a great deal of the manure intended for 
the main crop will be taken up by the gfeen manure crop even 
temporarily. Further, if the* mixture contains artificial nitro- 
gen, a leguminous crop will make no attempt whatever to fix 
free nitrogen, which it would otherwise do. Broadcasting of 
artificial manures over a cover crop is advisable only when the 
cover is to be turrfed in injmediately after. The practice* of 
growing leguminous green manures on fertilised areas is also 
to be discouraged for the reasons just stated. 

In'tegard to all coconut manuring it has to be remembered 
that^ianures are applied for the benefit of the main crop, and 
that green manuring is for the same purpose. If, therefore, 
the manuring is so carried out that the cover crop gets the 
chief benefit of the manures applied, and if the cover is left 
unturned into the soil for long periods, it cannot be expected 
that the main crop will derive an appreciable advantage for 
the expenditure incurred on manuring. Whqn coconuts under 
covers are .manured it would be advisable, where the applica- 
tion is made between the rows of palms, to plough or turn the 
greqp m&nure in along with the artificials. Where -manuring 
in trenches around the palrrfs or in trenches between the rows 
is adopted, the gregn nvanure should be kept a good distance 
away frcfm.the manured trenches for at least three months after 
the application. The green manure material obtained from the 
cleared areas should be buried in the trenches along with the 
artificials. If ploughing or turning in cannot be done, cattle 
andibuffaloes can be tfethered around the palms in order to e^t 
the cover and to tramplq dbwn the soil at the same time.' The 
manure can then be applied in circular trenches or forked in 
circles around the trees. 
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In regard to the treatment of cover crops on coconut 
estates, the most beneficial practice would be to cut and deep 
fork the green material into the soil at or just before flowering. 
This involves a heavy expenditure and will not be practicable 
at the present prices ruling for coconut. Ploughing in, if the 
cover is not too thick, is the next-best procedure to adopt. 
Disc-harrowing as a preliminary t.o ploughing is also useful. 
If .the cover is too thick it would be advisable to let cattle or 
buffaloes lightly graze over the area before the ploughing. 
The latter will doubtless utili.se some of the nitrogen and 
minerals of the green cover for their own purposes, but a fair 
proportion of these fertilising ingredients will be returned to 
the soil in the dung. Keeping cover crops low by means of 
cattle is a wise practice, especially if such crops cannot be 
frequently turned into the soil, as the losses of nuts are mini- 
mised and snakes will perhaps not be so numerous. 'The 
frequency of forking in covers will depend entirely on the 
growth of the cover. Once a cover is well establi.shed it should 
be turned in about every other year. Alternate rows of cover, 
if convenient, may be treated every year. 

TH£ PRACTICE OF GREEN MANURING AND CHOICE 

OF CROPS 

’ Now that the advantages of green manuring coconuts 
have been indicated and some practical considerations have been 
dealt with, the question of suitable green manure crojps will 
be considered in detail. Many varieties have been found \iJf?yEul 
for new clearings and mature palms. Mention will be made 
of only a few. It is not proposed to deal in detail with such 
considerations as seed rate, method of Sowing or green manures 
suitable for a particular district. These are matters essentially 
for the man on th^ sfipt to discover by experisnent or enquiry. 

The practice of growing green manures under coconuts and 
oil palms is popiilar in the Dutch East Indiqs, whqre it is 
doubtless to some extent responsible for the high yields of 
coconuts obtained. Most of the varieties now gaown in 
coconut and rubber-producing countries were first experimeifted 
with, and grown on a large scale, in the l')ufch E^ast Indies.'*' 
In the Philippines cover crops are grown on every progressive 
estate. The green manures found most suitable are certain 
varieties of the lima been (Phaseoliis lunatus) . Thisr*bean is 
a long-lived perennial of exceedingly vig^orous growth which 
has been reported to be useful in exterminating illuk {ImpS'ata 
artmdinficea) . It dies down in paolooged dry weather, but 
comes up again with the rains. Unlike those of most green 
manure plants, its leaves cannot be used as fodder* owing to 
the prussic acid they contain. Other plants found useful for 
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coconuts in the Philippines are Tephrosia candida{Boga. medeloa) 
and Tephrosia vogelii. On the poor sandy coast soils of Porto 
Rico, species of Mucuna have been very successful. Mucuna 
grows very quickly and thick, and quantities of green material 
(up to 6 tons per acre) are obtained. The leaves are rich in 
nitrogen and can be used as fodder. 

Many varieties of green manure have been found suitable 
for coconuts in Malaya Among these are Centrosema pube- 
scens, Calopogonium Mucunoides, Dolichos Hosei (Vigna) , Cen~ 
trosemo, plumieri, Pueraria phaseoloides, besides bush varieties 
like Tephrosia Candida (boga), Tephrosia vogelii, and Crotalaria 
spp. In India Vigna catiang (cowpeas) and Dolichos uniflorus 
(horse gram) are grown successfully, both as catch-crops and 
green manure crops , 

In Ceylon green manuring of coconuts was undertaken as 
early as 1905 at the Experiment Station, Peradeniya The 
crops tried were cowpeas, groundnut, soy bean, Crotalaria spp. 
and boga. Cowpeas gave very good results, and so did boga 
and Crotalaria. Soy beans v9ere not a success, perhaps due to 
the deficiency in the soil of the* specific bacteria associated with 
this crop. It has been found in America that inoculation of 
soy beans is always necessary before the crop can be introduced 
into new areas. Recent trials with soy bean at Peradeniya 
have proved successful on areas which had grown legumes 
previously. Groundnut (Arachis hypogea) is useful as a 
green rfianure owing to its rapid growth provided it is turned 
in'^(il'en young. It is not to be recommended as a catch-crtop 
owing to its attraction to r§ts, which attack the coconuts 

In young coconut plantations where the rainfall conditions 
are satisfactory, the growth of a cover crop is very advanta- 
geous. The bush varieties, e.g., boga, are nfet entirely suitable 
as they are inclined to become too dense and to compete with 
the young coconut plants unless they are grown in rows not 
more than 6 feet wide between the palms and are regularly 
lopped. The practice of growing shrubby green manures like 
bog^ or “even, tree green manures like Gliricidia maculata round 
very young palms is not t6 be recommended unless they are 
frequently lopped ^nd liept low. In regard to all cover plants 
in yohrfg .coconuts, it has to *be emphasised that they must 
nevfer bg^allowed to climb over the young palms; if they do, the 
latter will suffer a setjjack. The following will be found useful 
anii can be recommended for young coconut areas in Ceylon: 
Calopogonium mucunoides grows well on most soils but requires 
good drainage. It haSt a tendency “to climb; During periods 
of prolonged drought it may die out, but with the advent of 
thp ftiins a fresh cover is obtained. It is best sown in rows 



3 to 5 feet apart and requires weeding in its early stages. A 
good cover about 2 feet thick can be obtained in about four 
months which will die out in twelve to eighteen months. It 
can also be grown under old coconuts which do not give much 
shade, but it does not thrive so well as in the open. Mucuna 
spp., after they have formed a good cover in new clearings, 
should be ploughed in and followed by a more permanent cover, 
such as Centrosema pubescens, a twining creeper requiring a 
fairly good soil. It is rather slow in growth but forms an 
excellent cover in about five or six months; difficulty yiay be 
experienced at first in establishing it. If it is grown after a 
crop like Mucuna has been ploughed in, its growth will be 
quicker. It stands drought admirably. It does not thrive 
under heavy shade', but it grows well under the light shade of 
coconuts. DoUchos Hosei (commonly known as vigna) is more 
suitable for heavy shade, but does well in young clearings. 
The disadvantages with vigna are that it is rather difficult to 
establish on eroded hilly land, needs constant weeding, and 
dies down during drought. Pueraria phaseoloides (javanica) is 
a strong twining cover and is useful for young clearings, but 
it must be kept away from the young paln>s. It dies down in 
drought. It is better suited for heavy land than for sandy 
soil^. Centrosema plumieri, DoUchos lab lap, DoUchos biflorus 
(horse gram) have also been recommended as green manures 
for young coconuts. Vigna catiang, Vigna sinensis (cowpeas) 
are suitable for both young plantations and old coconuts. 
The cowpea is a quick-growing annual which forms an exoeltent 
cover in three to five months. It thrives on the poorest land 
and stands drought well. It is, therefore, very suitable for 
Ceylon coconut lands. It has been successfully used at Pera- 
deniya as a gre^n manure for coconuts and also in the 
Kurunegala district. >Soja max or Glycine hispida (soy bean), 
where it could be established would be suitable for young clear- 
ings as well as old coconuts. There are more jthan 4Q0 varie- 
ties of this bean in existence. It is a herbaceous* annual of 
erect growth, varying in height according to the spacies. .It 
is particularly resistant to drought and will thrive on most loils 
except the very poor ones. Inoculation is* ofte/i necessary 
when this crop is grown for the^first time.* It can b& treated 
both as a catch-crop and a green manure crop. * . . 

Of the bush varieties of green manures Tephrosia* spp. and 
Crotalaria spp. are most suitable for coconuts. CUtoria cajani- 
folia is also a suitable hedge plant. Of fhe former, Tephrosia 
Candida (Boga medeloa) is perhaps* thy? best for Ceylon con- 
ditions; hence its popularity as a green manure f or ^ coconuts. 
If the land is rich boga* will, unless lopped, grow too talf and 



affect the young coconuts adversely. It should be sown in rows 
whenever possible. On hilly land boga should be grown in 
contour hedges across the slope. On poor and badly-drained 
soils, on which it is difficult to establish the crop, the following 
methods will be found useful: (1) a drain is cut and the soil 
heaped in mounds over husks. The seed is then sown on the 
mounds, a little artificial o'r cattle manure being added if neces- 
sary. It can also be gfrown on the mounds of contour terraces 
of coconuts; (2) cattle or buffalo manure is forked in lines 
betwee;i the rows before sowing the seed, the lines being 
previously limed if necessary. Boga gives a very heavy yield 
of loppings rich in nitrogen and organic matter and also in 
minerals because it is so deep rooted. It stands lopping well, 
and, like all shrubby green manures, it must be cut before- the 
drought sets in, towards the end of the rains. It is preferable 
to fork the loppings into the soil if a sufficient interval of time 
between the turning in and the onset of the drought is antici- 
pated. In case a sufficiently early forking is not possible, the 
bushes should be lopped at,. the beginning of the dry period 
and the loppings left as a mulch on the surface. In this case, 
the soil moisture must be conserved even at the risk of incur- 
ring appreciable losses of nitrogen. The leafy portions and 
the less woody marf:erial should subsequently be forked under 
the soil at manuring time in the manure trenches. When 
shrubby .green manures are cut at other periods the cutting 
should' be done just before or at flowering. The disadvantages 
of® shrubby green manures are the difficulty of supervising 
labour and of gathering the crop. Other varieties of shrubby 
green manures suitable fpr coconuts young and old are 
Tephrosia vogelii, Cajanus indicus (dhal), Crotalaria striata, 
Crotalaria tisaramoensis, and Crotalaria anagyr aides. The latter 
are quick growe?s and give large amounts of organic matter. 
They need frequent lopping but die off comparatively soon. 

Gr&en Manures for Old Coconuts. — The shrubby green 
manures have beep dealt with. Of cover crops, Centrosema pube- 
sceifs, 'Centrosema plumieri, Dolichos Hosei, Pueraria phaseo- 
loiaes, Phaseolus It^natus, ^Vigna catiang (cowpea), Arachis 
hypogea (groundnut), Macuna spp. will grow successfully if the 
shade'^is' not too heavy. CalopQgonium mucunoides is suitable if 
the shade is light. Desmodium polycarpum has been found to be 
a very good green manure for coconuts in the Kurunegala 
district. Some estates grow Gliricidia maculata and dadap 
{Erythrina lithospermh) between the rows of old coconuts for 
green manuring. Whiif those trees rnay be useful in distrifcts 
with good annual precipitations, they are not suitable for dry 
cocofiut dfstricts. They are inclined to interfere with the cul- 
tivation operations of the main crop and to compete with the 
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coconut roots for the phosphoric acid and potash of the soil. 
Especially on poor soils Mikania scandens can be left where it 
grows if it cannot be replaced by a green manure crop. It 
must, however, be ploughed in before the drought sets in. It is 
a non-leguminous twining weed common on estates and is useful 
for suppressing other weeds, e.g., illulj . It has been found useful 
in Malaya''* and the Philippines as a cover crop for coconuts. 
In -general it may be stated that any leguminous plant growing 
on a coconut plantation should be encouraged and, if indige- 
nous legumes grow well in the neighbourhood, attempts «hould 
be made to introduce them on the estate. In the case of non- 
leguminous plants which grow well outside estates, e.g., wild 
sunflower, it would be advantageous to lop them before they 
have 'flowered and to use the cut material for green manuring 
coconuts. • 

SUMMARY 

In the preceding pages the benefits to be derived from 
green manuring coconuts in Ceylon are pointed out, the varie- 
ties of green manures suitable for ’the different soil and climatic 
conditions under which Coconuts’are grown in Ceylon have been 
indicated, and their treatment, especially before periods of 
drought, detailed. No statistical data are available to demons- 
’tratb the effects of green manures on crop yields and the 
increased profits derived by the adoption of the practice, but 
it is acknowledged by all coconut [)lanters who have used green 
manures for some time on their estates that they are dfstinc^ly 
beneficial both to crop and soil. Green manuring has ’'been 
adopted in progressive coconut-growing countries like the Dutch 
East Indies and the Philippines. The wider adoption of the 
practice in Ceylon should eventually result in increased yields 
of better quality, ftnd in a permanent improvement of the con-*, 
dition of coconut estates. 
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GINGER CULTIVATION IN THE KANDY 

DISTRICT 

< ■ 

W. MOLEGODE. 

AORICUI,TURAL INSTRUCTOR. KATUGASTOTA 

G inger is an everyday requirement of the people. 

It is used largely in medicine and as a spice for 
flavouring and seasoning. The part used is the 
rhizome of the plant in its fresh or raw stat.e (amu 
inguru) or when dried (veli inguru). Ginger is one of the 
chief drugs of the vedpratas (i^yurvedic medical men) and 
there is hardly a disease for which it is not prescribed in some 
form or other. 

A large quantity of dry ginger and ginger products is 
imported into the Lsland. ' 

Ginger is grown in villages for home use. Nearly every 
village compound grows a few plants. Ginger cultivation, in 
recent years, has , extended very appreciably in the Kandy 
district, particularly in Yatinuwara, in villages bordering 
Kadugannawa and Peradeniya, where it is considered one of 
the best-paying minor products. Ginger cultivation is also 
sc^ttere’d in parts of Harispattu and Tumpane. Efforts have 
recently been made to extend the cultivation, especially in 
Harispattu. In Yatinuwara gardens from ^ arce to 5 acres in 
extent have been planted with ginger. A recent census has 
revealed that during 1931 there are between 200 to 250 acres 
planted _ with giqger in Yatinuwara alonp, a'bd that there are 
many individual fields of from 3 to 5 acres. 

In 1918 when investigations into the question of ginger cul- 
tivation in' Kandy district were initiated, there were only about 
80 acres, /planted with ginger and gradually the extent has 
incrfjased and if small pjots in village compounds are also 
recjconed, the extent uader ginger at the present time can be 
stated, tQ be about 400 acres. 

fl •. 

, .Ginger is an annual crop. Planting begins in April and 
the croj5'is ready to be harvested from the epd of December 
to February. If not ‘raised in the first year, it will continue 
to glow and produce *a larger cr'op of a better quality. Some- 
times the crop is not .raisejl and is allowed to remain . in the 
soil for a few years. A large extent planted in 1930 was not 
liftedfas the ruling prices were below njormal. This year, too, 
it seems hkely the crpp will not be lifted. . 
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Soils ‘ranging from a light loam to heavy alluvium are 
considered most suitable for the crop. An essential condition 
is that the land on which ginger is gr’own should be well drained 
and it is to be observed that ginger is preferably grown on 
sloping land. The best results have been obtained in rich 
loamy soils that are capable of easy draining and on loams 
with about 30 per cent of sand. The soil for ginger is prepared 
with care. The land is cleared of all growth and tilled to a 
depth of 8 to 9 inches. It is then worked into fine condition. 

Good size plump rhizomes from the previous» crop 
are used for seed. These are stored in a cool place till 
needed for planting. Pieces of the rhizomes or sets, which 
contain 2 or 3 “eyes” or buds, are planted about 
three* inches deep at about a foc^t apart. These are then 
covered lightly and a good application of straw, paddy chaff, 
or dried leaves, is given to keep the soil cool and moist. The 
seed rate varies very considerably. Some cultivators plant up 
to 2,000 pounds per acre but the average seed rate may be put 
down at from 1,200 to 1,500 pdunds. The weight depends 
largely on the size of the rhizomes planted. 

Sometimes a good quantity of well-decomposed cattle 
rnanure is spread over the soil as the plants grow up. The 
’ land is kept free of weeds till the plants have grown sufficiently 
themselves to smother the growth of weeds. Usually one or 
two weedings are given. Watering is not resorted to unless a 
very severe spell of dry weather sets in during the growipg 
period. 

If planted about the end of April and conditions and cul- 
tivation methods adopted are satisfactory, the main crop is 
ready to be raised by December. When the leaves begin to 
wither the rhizombs h^ve attained a stage reqdy to be lifted. 
Before raising the crop, the withered leaves and stems are cut 
off. If at the period there is much rain, lifting is delayed. 
Harvesting can be spread over a period of three months from 
the time the ginger is ready, but, if a long pteriod of '^ery wet 
weather intervenes, the crop is not raised but allo.wed to g^ow 
for a second season. Ginger left m the ground for a secqnd 
season's growing produces a heavier cro{^. The inflliencp 9 f this 
practice upon the quality of the’ {Produce however wants inves- 
tigation. The yield per acre varies according to soil aj>d other 
conditions and treatment afforded. A yield of fourfold is a 
fair average crop. Under good and sj^tisfactory conditions 
yields of sixfold have been obtained.^ On the average the 
yield varies from 60 to 100 hundrfiqwei'ghts per acre. 

The cost of cultivating an area, including harvesting,* has 
been estimated at about Rs. 200. To this has to be added the 
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tost of seed ginger which may be anything between Rs. 150 
to Rs. 300 according to prevailing prices. Against this, 
taking an average crop of 80 hundredweights of green ginger 
which will sell in an average year at about Rs. 15 per hundred- 
weight, a profit of about Rs. 500 can be made per acre. But, 
owing to heavy imports of Indian ginger in some years, the 
prices fall to Rs. 5 per hundredweight, and .sometimes, it is 
a matter of difficulty to sell green ginger at all. There have 
been years, however, when ginger sold at Rs. 25 to Rs. 30 
per hundredweight. In one year the price went up as high as 
Rs. 40 per hundredweight. There seems no reason why Ceylon 
could not produce all its own requirements of ginger. An im- 
provement in the quality of the pre.sent material is a fir.st 
necessity. 

The common form in which* locally grown ginger comes to 
the market is in its raw, green or fresh state (amu ingfuru) . 
Very little curing or drying is done locally. The possibilities 
with dry or cured ginger are immense. Ceylon imports ginger 
and ginger products to the vklue of about a lac of rupees. 

In 1930 — 2,889 hundredweights of dry ginger valued at 
Rs. 66,175 were imported, from British India alone. The whole 
of the Island’s requirements can easily be met if growers would 
take to drying at least a part of their crops. The main reasons 
why the product is put on the- market in its raw or green state 
are: (1) need for quick money; (2) lack of knowledge of proper 
curing methods, and the expense of curing. Ginger can be 
kept fresh from 3 to 4 months or even longer after removal 
from the soil, if carefully, stored in a cool dark room. The 
rhizomes are heaped up' and covered with dry leaves or straw 
which is kept moist. The heaps are broken up at intervals of 
about a fortnightNand are re-made after removing any decaying or 
spoilt rhizomes. In this way the ginger is kept in its raw con- 
dition, but, considerable precaution is, however, needed to avoid 
deterioration in this practice and, perhaps, it is one by which 
an originally good' article eventually ofien obtains a bad name. 

' In Ceylon very little ginger is cured or dried. The best locally 
dried ginger compares',' poorly with the imported article, and 
reports received on samples forwarded to London are unfavour- 
able. There are several processes of drying. The commonest 
method is to dry the ginger in the sun after apy adhering earth 
has been removed. This is then soaked in water to soften the 
ginger so as to enable the removal of the outer skin. The ginger 
is carefully peeled of its Skin and "washed in soft water after 
which it is spread out evenly and thinly on clean mats in the 
sun to dry in gentle heat. The process* of drying is repeated for 
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3 or 4 days, until the ginger is well and uniformly dried. 
During the early stages of drying care is required to see that 
every part of the rhizomes gets evenly dried. If during the 
process of drying the ginger is exposed to rain or becomes moist 
or damp, it will get mildewed and lose colour. 

Another method of curing is to ^teep the ginger in boiling 
water for about half-a-minute before the sun-drying process 
begins. The Jamaica method was tried locally some years 
back with satisfactory results. The rhizomes were lifted and 
the hanging roots were carefully removed without injuring the 
rhizomes which were then lightly dried and the adhering earth 
rubbed off. The ginger was then boiled or scalded. The skin 
was carefully peeled off and immediately after the clean ginger 
was' exposed to the sun and a gradual process of morning sun- 
drying was followed for six dqys, or until the ginger was hard 
and attained a sharp breaking stage. This method of ' pre- 
paring ginger for the market produces best results. 

CONCLUSION 

In some yejirs, as happened during the 1930-1931 season, 
growers have had to dispose of their fresh crops at a loss. It 
is therefore necessary, in the interests of ginger cultivation, 
that everything possible should be done to* put on the market 
a readily saleable product and to investigate thoroughly the 
possibilities of manufacturing ginger products locally. 

A move in this direction has now been made in Yatinuwara 
by the formation of a Ginger Growers’ Union, and trials with 
imported types of ginger and manuring tests are being planned. 

As stated before, the entire needs *of the Island can be met 
locally and if the Ginger Growers’ Union organises its work on 
proper lines, there is, a hopeful future for thi.^ industry. 
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TUNG OIL: A NEW PLANTATION CROP*** 


Commercial Importance , — This oil was first introduced on a commer- 
cial scale from China into the Western world under the name of Chinese 
Wood Oil, over 30 years ago, . and reached its greatest development during 
the war, when it was an essential ingredient of airplane paints .and 
varnishes. Today it forms one of the most important export products 
of China. As all countries for their supply are dependent upon China 
there is a strong competition for this oil and the price has been main- 
tained tit a high level, notwithstanding the quality offered often being 
poor and sometimes adulterated. 

Its unique properties as a drying oil render it indispensable for cer- 
tain types of varnish in which tough water-resistant films of high gloss 
are desired. It is now also widely used as an ingredient of <?ertain types 
of paint media and in the manufacture of electrical insulating varnishes. 
Other industries are also interested, for example, the linoleum industry. 

The exports from China and their destinations are given in the following 
table : 


Exported to: 


Tons of 

1016 Kc?. 



Value in 1009£ 

1924 

1925 

1926 j 

1927 j 

1928 

1924 

1925 

1926 

1927 

1928 

U.S. A. 

37 324 

42 029 

1 

32 144 

34 

066 

44 062 

2 339 

2 438 

1 705 

2 099 

2 375 

Hongkong 

4 402 1 

1 728 

3 186 

7 

957 

8 252 

188 

71 

129 

295 

336 

Great Britain 

3 179 

2 297 

2 896 

2 

660 

5 945 

195 

129 

157 

161 

321 

GeVlnany 

4 719 

3 778 

2 738 

3 

228 

2 553 

291 

215 

148 

1% 

138 

Holland 

474 

619 

927 

3 

429 

1 537 

29 

36 

50 

207 

83 

France j 

978 

847 

1*193 


815 

1 024 

60 

47 

65 

49 

55 

Japan 

7C8 

358 

457 


391 

473 

44 


24 

23 

25 

Italy 


265 

225 


327 

335 

*25 

is 

12 

20 

18 

Denmark 

249 

156 

144 

1 

202 

333 

1 

15 

9 

8 

12 

18 

Belgium 

157 

159 

198 



136 

40 

9 

11 

12 

7 

Other countr ies 

786 

983 

427 


358 

487 

48 

57 

21 

1 

21 

27 




^ 









Total... 



44 535 

53 648 

4 * 

65 137 

3 242 

■■ 

3 045 



5 403 


‘ rhe .,home consumption should be very much more important than the 
export. 

Prices show rather much fluctuation : 1924 from £70-95, in 1925 from 
i;62-b0, in 1926 from £69-85, 1927 from £75-100 per long. ton (1016 kg.) 
London. In 1928 and 1929 prjces were rather constant gradually slowing 
down from £80 to 70. ’ 

* Ry M. R. Smits in The Jntermtional Reviruf of Agriculture, Year XXI L No, 8, 
1981. 






341 


Botanical * aspect , — Tung oil is obtained from the seeds of Aleurites 
Fordii llemsi. growing in central and western China. Another species, 
Aleurites tnontuna E. H. Wilson, is found in south-eastern and southern 
China, northern Indo-China, Siam and Burma and yields an oil which 
possesses similar properties to those of tung oil. These two oils, often 
mixed, are exported under the name of Chinese Wood Oil. 


Aleurites Fordii is a quick-growing small^ tree which occurs especially 
in the Yangtze valley, where it is grown on hillsides in land unsuitable 
lor ordinary cultivation. Summers are hot and humid, winters relatively 
dry and slight frosts occur and snow may cover the high spots. For 
Itchang*, in the centre of this part of the country, the following climatolo- 
gical data are available : • 

Rain (mm.) Temperature 


Spring (March-Apr.-May) 

301 

April 

16-5<5 

Summer (June-July-Aug.) 

515 

July 

28*5® 

.Autumn (Sept. -Oct. Nov.) 

242 

October 

18-7® 

Winter (Dcc.-Jan.-F ebr.) 

71 

January 

3-5® 


For A. niontana, a quick-growing tree of large dimensions which is 
cultivated in the same way, climatological data from Canton and Hong- 
kong may be used as an average. 


Rain (mm.) Temperature (C) 

K^anton Hongkong 


Spring (March-Apr.-May) ♦ 613 21*5® 

Summer ( Junc-July-Aiig. ) 720 • 27 '3® 

Autumn (Sept.-Oct.-Nov.) 187 24® 

Winter (Dec.-Jan.-Feb.) 143 ^ 15-7® 


The presumption, therefore, is that A. Fordii is likely to thrive best 
in climates w’hich are less tropical than those which favour A, montana. 
In the region between the Yangtsekiang and the southern provinces both 
species occur, A, Fordii dominating to the north and A, montana H’o the 
south. • • 


Both trees are desiduous and shed their leaves at the commencement 
of the cold weather. 

.4, Fordii has a low*-branching habit of growth. The flowers are 
produced before tlie leaves in drooping clusters. Each cluster is made up 
of one or more femalef flow^’ers surrounded by male floy ers, but usually 
there is but one female flower to the cluster. In America it is hoped to 
develop by selection a multiple cluster type, which may he expected to crop 

more heavily. ' * % # 

0 

*4. montana produces flowers after the leaves havq been formed, the 
flower clusters being developed in the young wood. « 

The fruits also differ in some respects. iThose of A, montana are pe^r- 
iihaped, spotted and wrinkled, the fruits of A, Fordii being apple-shape^, 
smooth and not much spotted. The first specidis contains tffree seeds in 
the fruit, the second five. • • ^ . 

Its culture in China . — Its culture is restricted to land unsuitqj^le fot^ 
Other use, but as the steep hillsides of the Yanglse basin offer many small 
patches which may carry one or a few trees, the •production still is very 
important. • • 

The seeds are laid out in nurseries and^this practice seems to be of 
importance for the ultimate results. As is kifojvn*f*rom experiments in other 
countries a large number of the seedlings are very weak and not of much 
value. This nursery practice enables the farmer to eliminate th*e poofest 
growers. • 
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Sometimes a small grove is found on less steep ground. Here every 
tree usually gets 20-2$ sq.m, room and yields are obtained of from 9,000 to 
11,000 kg. of seeds per ha. 

The fruits are harvested when not yet fully ripe. They are put into 
small heaps and covered with straw and grass. A fermentation process sets 
in by which the seeds are freed and are easily cleaned. 

It is, however, supposed that this fermentation process is deleterious to 
the quality of the oil; in America an oil was obtained from ripe fruits 
without fermentation of higher quality and very much lighter colour. 

Experiments in the United States of America . — ^Very soon after the 
war American consumers of tung oil realised the danger of absolute depend- 
ence Qn one source of supply. A period of high prices in 1923 caused the 
American Tung Oil Corporation to be formed, which started with a capital 
of 100,000 dollars as a co-operative effort among the members of the 
American Paint and Varnish Manufacturers’ Association. This Corporation 
was not formed with the sole aim of making profit out of the growing of 
tung oil trees as a business, bpt primarily to demonstrate what could' be. done 
with tung oil trees as a crop in the hope of encouraging farmers to cultivate 
the' tree on a large scale upon a commercial basis. Also it w^as thought that 
tung oil plantations on the less profitable sections of average farms in 
suitable localities might ease the lot of the farmers in the southern States 
who had suffered heavy losses with sugar and citrus growing. 

A few tung oil trees had already been successfully grown in various 
parts of the southern States ; the oldest of those trees was some fourteen 
years old at that time (1923). 

The Corporation acquired land adjacent to the Agricultural Experiment 
Station of the University of Florida, about 270 acres. The first seedlings 
were planted out in the spring of 1924 and since then the work has steadily 
proceeded with ever-increasing confidence and indications of a successful 
outcome.. By 1926 — 2,500 acres had been planted ; 4,000 at the end of 1928, 
and about 5,000 at the end of 1929. In addition 500 acres have been planted 

S I States other than Florida. In January, 1929, an oil mill was erected at 
aiiftville (FI.) with a capacity of 1,000 lb. of seeds per hour. 

A most important feature in the study of tung oil is the fact that it has 
always been liable to heavy* adulterations. One of the most interesting 
points of attention about the American production is the prospect of securing 
a really pure oil. And apart from the question of adulteration, the Chinese 
methods of manufacturing the oil are so primitive that the oil is often much 
darker in colour dnd more variable in its characteristics than it need be. 

It has been found that the American produced oil is superior to the 
imported oil. ^The Florida Experimental Station gives the following 
recommendations : 

1. . The best time to sow is the middle of February (under Florida 
ec>nditio!is) . About 60 days are required for germination, but great variation 
is found in germinating energy, particularly when the seed is ofd. Single 
seeds should be used, and not the whole fruits. The seeds should be planted 
3-4 inches deep and' from"* 8-12 inches apart in the nursery rows. These 
rows should not be less than 3 feet apart, to permit ample cultivation 
bet weep them. 

The nursery site $hould be moist but at the same time should have 
good drainage. Water-iogging is fatal to the young plants and unduly dry 
conditions cause a severe setback. 

Cultivation should be shallow. ^ ^ 

2. After one year ih the nursery the seedlings may be transplanted to 
the field, using theJ same methods as are used in transplanting frujt trees. 
Aftir trarisplanting they should be cut bacl^ leaving a shoot 12-14 inches 
long. f 
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Experienoe has shown that the mortality among transplants is 1-3 
per cent. After the third year mortality is negligible. 

3. It is recommended that trees should be planted 12^ by 30 feet ; after 
the seventh year alternate trees should be removed giving a distance of 25 
by 30 feet. In hilly country contour planting is to be recommended. 

4. In Florida the fruits are allowed to ripen on the trees. When ripe 
they fall to the ground and are left under the trees until thoroughly dry. 
On a commercial scale the seeds are separated from -the fruits by means of 
mechanical decorticators. The seed after' removal of the husk can be 
stored in any dry place. 

For seedling purposes the seed should not be removed from the fruit 
until immediately before sowing, and not carried over from one season to 
another. 

In Florida trees of an age of 8 years are nearly 30 feet high with a 
spread of 28 feet. Some young trees commence to bear fruit in the third 
year though cropping on a commercial basis is not expected to commence 
until the fifth year. It is generally held that trees will reach full bearing 

in their tenth year. The oldest trees in Florida are not more than 25 y/sars 
and are vigorous. 

Figures from a company at Gainsville for a garden of 30 acres with 
well-cared-for trees of 5-6 years of age are: in 1927 — 9,182 lb, of dry fruits; 
m 1928 — 16, '421 lb. ; in 1929 — 39,006 lb. the end of six years there were^ 

according to these figures, 1,300 lb. of fruit to the acre, yielding approxi- 
mately 280 Ib. of oil and, at a price of f5 cents per lb. an outside return of 
42 dollars per acre. 

A tree aged 20 years produced a crop of 250 lb. of fruits, which is 
equivalent to approximately 54 lb. of oil, giving 7 dbllars per tree or 700 
dollars per acre ; if all these should yield ^s much. 

The Florida Experiment Station reports that /I. montana grows vigo- 
rously but comes later into bearing than .1. Fordii, Both specie^;, being 
dormant in winter were not injured by a low temperature of 15®F 
9‘5^C.). Hybrids of both species have been secured by cross pollination, 
A, montana being used as the male parent. Fertiliser experiments were 
started with A . Fordii, 

Experiments^ in Australia . — In New South Wales experiments were 
started by the Botanic Gardens at, Sydney. There are some 1,000 trees 
now planted, at intervals since 1919. The first experiments were made in 
1913; of these only one tree (.4. Fordii) remained, which began to bear 
fruit after three years and yielded IJ bushels in 1918. 

The composition o? fruits and oil is normal but no ilata on yields of 
commerical fields are available. 

Prospects for tung oil production in New South Wales are regarded as 
very satisfactory, the trees developing very well and showing a vigor6us 
healthy growth. ^ ^ 

Considerable efforts have been made in Ne^Xr Zealand to *establis]i this 
new industry on the Northern Island.* A syndicate of local agriculturists 
has been formed to plant 2,000 acres under tung oil in the HelensVille 
district. A nursery was started with a nucleus of 1,000 plants. • 

Another report shows that it was proposed tb develop 8,000 acres in 
Auckland Province with A. Fordii. • • 

•The ^Queensland Forests Ltd., is energetically preparing to develop 
tung oil plantations in North Queensland. *Xh*^»* company reported a vigo- 
rous growth, plants being 12 inches high at 3-4 months from ^he time of 
sowing. • 



^xperimcnis in Malacca . — As the temperature In China during the 
growing season equals that of tropical regions, or is even higher, and the 
rainy season coincides with the high temperature, it seemed possible that 
the cultivation of tung oil trees would be possible also in the tropics. More- 
over, the related species A. triloba Forst. ( ■=/]. woluccana Wild.) and A. 
trispersma Blanco are very common in the tropical part of Asia. 

It was to be expected, however, that A. Fordii^ coming from the 
northern part of China, would be the least adapted to tropical conditkns. 

The Department of Agriculture of the Straits Settlements and Federated 
Malay States started a first experiment in 1914, importing seeds of Aleurites 
Fordii through the Bureau of Plant Introduction of the U.S.A. in January 
of thatiwyear. 

These seeds germinated freely and the resultant seedlings were planted 
at the Government Experimental Plantation at Ivuala Lumpur. Although 
the plants showed considerable promise at the start after attaining a height 
of about 5 or 6 feet, their growth was completely arrested and they soon 
developed a stunted appearance which clearly indicated that this species Was 
unsgited to cultivation under local climatic conditions. In March, 1924, 
over 10 years from the date of planting, the Argiculturist then in charge 
reported: *‘Only few plants of this species now remain and they are in very 
poor condition, although they have been well cultivated and manured. The 
trees average 5 feet in height, have very few branches and are practically 
devoid of leaves”. The plants in question never showed any signs of 
flowering and their cultivation was^ eventually abandoned. 

It is now intended to carry out further trials at the Cameron Highlands 
(Malacca) at an elevation of about 5,000 feet above sea level, but the possi- 
bility of success is regarded as doubtful sim'c there is no definite resting' 
period. 

Two .experiments were made with Aleurites montana. The first was 
started ‘hIso at Kuala Lumpur in 1919 and the second at Serdang in 1924, 
b^th with seed from Hongkong. 

tt 

The seeds from the first shipment showed a very good percentage of 
germination and the plants ma^le vigorous growth at first, but after a time 
they became somewhat straggly and began to throw out numerous suckers 
near the ground. Measurements taken in 1923 showed that they ranged in 
height from 4 feet to 16 feet, while the girth varied from 6 inches to 14 
inches at two feet, from the ground. A few trpes commenced to flower in 
January, 1924, but the majo-rity of flowers did not set; only two isolated 
fruits were produced. Their cultivation was abandoned in 1926, the experi- 
ments halving prqved a complete failure. * 

The second consignment consisted of 735 seeds, giving about 45 per 
cent of gjprmination in seed boxes. As they developed they were removed to 
snRill bamboo, baskets and in March, 1925, they were planted at a distance 
of 20 feet by 20 feet.* 

r- ^ ' 

After plahting grawthVas fairly rapid. One tree commenced to flower 
in MaVcfi, ]i.926. • « 

A number of trees flowered during 1927 and a small quantity of seed 

was collected during that year. At the end of 1928 the majority of the trees 

had reached the flowering* stage but only a small number were bearing fruit. 

Thtf following is a record of the weight of cleaned nuts produced during the 

paist three years from an area of approximately 3^ acres: 84 lb. in 1928; 

30 lb. in 1929, and 68 lb‘...in 1930. 

« 

Flowering and fruiting occurs throughout the year but is more pro- 
nounced during the dry seasons January-February and July-August. 



The records show that the weight and composition ol the fruit's is 
approximately the same as those of the seeds arrived from Hongkong, The 
composition of the oil also is about the same, the iodine value (Wijs) only 
being somewhat lower for the oil and somewhat higher for the fatty adds. 
The general behaviour of the individual trees is most erratic and specimens 
are to be found flowering, fruiting, and wintering at the same time, which 
may possibly be due to the absence of a definite resting period. It has also 
been observed that so far the number of fenjale flowers produced is propor- 
tionately small. 

* It would appear that this species of Aleurites is also unsuited to the 
conditions prevailing in Malaya. 

Experiments in Kenya. — As in Malacca experimental plantings of A. 
Fordti and A. montana have been established, the first originating from 
Hankow, the secoind from Hongkong. The results have been more promis- 
ing than in Malacca. The seeds of -4. Fordii were sown in August, 1922, 
at an altitude of 5,500 feet. Germination was poor and took 52 days. In 
May; *1924, the resulting plants were from 3-5 feet high and in a neallhy 
condition. Other seeds were sown at 8,00(f feet altitude ; they germinated 
in 82 days; 12 of the seedlings were planted out, but in May, 1924, only one 
remained which was 9 inches high. Towards the end of 1923 more sowing 
took place at various altitudes from 5,000-8,000 feet. In 1926 it was 
reported that those planted at Nairobi in 1923 at 5,600 feet were in some 
cases 5-7 feet high, while others were i«itunted, being only 18 inches high. 
A few of those planted at 8,000 feet were still alive in 1926. 

In February, 1928, the trees were fruiting pretty fairly freely. They 
showed, however, great diflerences in development, some being 10 feet high 
and others only 18 inches. Experiments made in Kenya, elsewhere than at 
Nairobi, were not successful. 

The A. mantana seed was sown in 1922 at Nairobi at an altitude of 
5,500 feet. Germination took place in 56 days but was poor, only one plant 
surviving, which reached 18 inches in height by May, 1924. , Further 
sowings took place towards the end of 1923 at various altitudes jyngxig 
from 5,000 to 8,000 feet. The germination was again poor and only a few' 
plants remained. In September, 1926, only one plant was still ahve and 
though healthy in appearance, the growth had been slow, it then being 
only 3 feet 6 inches high. This tree flowered for the first time in February, 
1928. The fruits of the A. Fordii were very slow in ripening, having been 
nearly six months oif the^trees, all through the hot dfy weather and the 
main part of the rains. 

Composition of sjeds and oil from Kenya fruits did not differ from the 

Chinese. ^ • 

• 

Experiments in other tropical countries *under Rritisli Government.’r- 
In 1922 seeds of A, Fodii were imported into Tanganyika in thc^Morogoro 
district. From these seeds a certain number of fruit-bearing trees Tiave 
been developed, which made it possible to distribute*. African grown j^eds 
in 1927 among planters in Tanganyika and Kenya# * ^ ^ 

In 1917 growing experiments tv^re started in India, •Ceylon, and 
Burma, which were not successful in Ceylon, but more promising Jin North- 
west India and the northern part of Burma. 

No data are published about these experiments. 

In 1927 the Research Association of British f^aint, Colour and Varnish 
Manufacturers purchased selected seed o^^. Fi)rdii of the 1927 American 
crop and distributed it to privately-owned rfarfns and estates, Government 
agricultural stations and forest officers from Kenya to the jjnd in 

Nigeria. A further distribution was made in 1928. 
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New experiments were started in the Nilgiri Hills, the Malwa Plateau 
of Central India, in Behar and Orissa, Bengal and Assam. 

Seed was also sent to the West Indies. The results in Jamaica were 
negative. 

Tnng oil trees in Madagascar. — In 1902 Dubord reported in Vagrictd- 
lure pratique des Pays chauds that an Aleurites growing spontaneously in 
Central Madagascar might be A, cordata^ which is planted in Japan. An 
investigation of botanical material by Jumelle showed it not to be ^4. cardata 
but A. Fordii. According to Perrier de la Bathie this tree, in which nobody 
there takes an interest, is tending to disappear. It must have been intro- 
duced a long time ago, but the natives do not make much use of it. It 
bears fi^it regularly and abundantly and the habit of the trees is healthy 
and strong. 

Experiments in Java. — In 1835 Jacobson imported an Aleurites sp. of 
China into Java, but it is not known if it was A. Fordii or A. montana. The 
more probable is the former. At Buitenzorg the trees produced mostly male 
flowers. At an elevation of ^000 feet trees developed less rapidly, but 
produced fruits at an age of 5-6 year^. These experiments were not con- 
tinued and no A. Fordii or montana is now to be found in Java, with the 
exception of some experiments which have been recently started. 

Discussion of results. — It will be clear from the foregoing, that success 
has resulted from the experiments in Florida and in Australia and it seems 
that conditions are also favourable m central Madagascar. In Kenya results 
have been more promising than in ’other tropical countries but it is not 
possible to speak of a complete success. 

From the conditions in the country of origin it may be deduced that the 
climate should provide '•a resting period for the trees. 

Taking into consideration the climatic conditions of the central Yangtse 
basin and Southern China it seems that any intermediate climate should be 
favourable for one or both of the wood oil producing species ; where the 
cli;nate resembles that of Southern China conditions would be most adapted 
for A.' montana y and where the data compare favourably with those of the 
Yangtze basin, A. Fordii may have the best chances. 

Considering first the temperature conditions, we find (degrees C.) : 



S. China 

Yangtze 

Florida 

Syd^.cy 

Tanana- 

rive 

Ft-Smith 

(Kenya) 

3 coldest months , 

157 

3‘6 

12’9 

12*1 

13 

14 

Next 3 months 

' 21'5 

16 5 

19’9 

173 

17-3 

16 

Following 3 months 

,273 

285 

264 

216 

19'2 

171 

Last 3 , months 

24 

187 

16-6 

178 

17’4 

17 


Frols'^ these data it seems that temperature conditions in Florida and 
Sydney compare favouraWy with that part of China lying between the two 
mentioned. • Next comes Central Madagascar, although temperature in the 
main growing season is about 9 degrees lower than in China. This differ- 
ence is still larger in Konyr. U jis, therefore, not improbable that the lo^er 
temperature of the high mountain plateau of Kenya is the cause of success 
not being complete. 
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Rainfall ’data are the following (total in 3 months in mm.) : 



S. China 

Yangtze 

Florida 

Sydney 

Tanana- 

rivo 

Ft. 
Smith 
( Kenya 

3 coldest months 

143 

71 

100 

111 

8 

38 

Next 3 motiths 

613 

301 

• 

. 101 

■ 74 

68 

72 

Following 3 mouths 

720 

515 

146 

90 

292 

74 

Last 3 montlis 

187 

1 

242 

105 

134 

89 * 

215 


Florida and Central Madagascar compare most favourably with China; 
Sydney and Ft. Smith show important alterations. When, however, tem- 
perature is of more importance for a resting# period than rainfall, the better 
re.sults in New South Wales may be explained thereby. Distribution of 
rainfall in Konya, however, shows many irregularities, caused by the topo- 
graphy of the country. It is, therefore, not improbable that places may be 
found, which show a better combination of rainfall and temperature. 

When we compare these data from*places where the experiments met 
with more or less success, with those ‘where only failure was met with, we 
see the following ; 


* H 

Jan. 

Keb. 

Match 

! 

April 

May 

June 

July 

Aug. 

• 

Sept. 

Oct. 

Nov. 

Dec. 


Calombo ... 

;6i 

26'5 

27 

27‘5 

27-« 

26*9 

" 

26-7 

26-9 

269 

23-6 

26*4 

26-2 

Temp, 


82 

48 

121 

290 

307 

212 

113 

97 

127 

365 

319^ 

m 

161 

» 

Rain 

Siiigiipore ... 

25 7 

26*1 

26-8 

27'1 

27*5 

27-3 

27'2 ' 

27 

26*9 

267 

26-3 

i 

25-9 

I'cinp. 

215 

155 

166 

174 

182 

169 

172 

217 

« 

181 

208 

254 

263 

Rain 

Builenzorg... 

24-9 

449 

24*3 

m 

24-7, 

422 

25-2 

412 

t 

25*2 

374 

24-9 

277 

24-5 

265 

25 

227 

25*3 

345 

• 

25-3 

420 

25-1 

395 

24*6 

3/3 

Temp. 

Rain 


These data show that temperature and rain do not ^provide Conditions 
for a resting season. We, therefore, may presume that the wet tropics are 
not adapted for the growing of A, Fordii nor of A, montana, ‘Thejaest 
conditions are to be found in the wet subtropics. . , 

If the results of the experiments in New* South Wale5 remain satis- 
factory they may indicate the suitabilhy also of the Mediterra^pean climate 
for the growing of these Aleurites species, which would be of ^normous 
importance for the countries of these regions. 

As, however, the Aleurites species prefer a^soil with a slightly^ acid 
reaction, and in countries under Mediter^nean conditions alkaline soils 
mostly prevail, much stress should be laid ^on#tfhe choice of the soil. 
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Chinese wood oil production in the wet tropics. ^Although climatic 
conditions are not favourable in the wet tropics for the growing of A, Fordii 
or A. montanay there are other Aleurites sp. that are native to them. The 
mo$t common is A. moluccana Wild. {A, triloba Forst.), known under the 
name of candlenut tree (Bankulnussbaum, BancouUer). The seeds of this 
tree produce a drying oil (also known as lumhang oil) but of greatly 
inferior quality to the Chinese wood oil. When ^during the w’ar supplies of 
linseed oil became scarce in Java, a substitute was found in this oil. As 
soon as normal supplies became available, however, this new, industry 
vanished. 

A far better quality of oil is produced by A. trisperma Blanco, native 
of the f^hilippine Islands, but also planted in Java. The oil of this tree 
seems to be used for adulteration of the Chinese wood oil. It is a good 
drying oil and is much used as a varnish and for caulking of vessels. 

These species cannot of course be substituted for A. Fordii or A. mon- 
tana as their products differ much from tung oil. 

It seems, however, probable that they could provide a good base for 
hybridisation. By this process it miglfc he possible to get a hybrid adapted 
to the wet tropics and producing an oil of the same qualities as the tung oil. 
As moreover, A. moluccana and A. trisperma grow more strongly than the 
Chinese species it is not improbable that the production of the hybrids would 
be larger. It is known that the cjifferent species of Aleurites cross readily. 
As it is also known that grafting or budding of Aleurites does not offer 
difficulties, it would be easy to propagate a valuable hybrid by using one of 
the tropical i4iei4nt cs sp. as stock 
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SOME EXPERIENCES WITH COCONUT IN 
THE WEST COAST OF MADRAS*^' 

I T is generally the rule in plant life, jfs in the case of animal life, that 
the characters of the parent determine the progeny. The object of 
this study on coconut is to find out how far the visible characters of a 
tree influence its yielding quality and whether this yielding quality 
can be improved, modified or altered by cultural and manurial treat- 
ments. 

It is a matter of common observation that, in spite of similar conditions 
of light, spacing, cultivation and manuring, remarkable differences are often 
seen between individual trees of any coconut garden not only in the yield- 
ing Capacity, but also in the colour, size and shape of nuts. 

Seed-selection is an important, well-recognised fact in the case of any 
crop, and especially so in the case of any valuable perennial erdp like 
coconut. The attempt at seed-selection to improve the progeny, in the case 
of coconuts, has not always been attended with happy results. The writer 
had read before the Science Congress at Benares in 1924 a paper on ‘Polli- 
nation in Coconut’ where it was stated* that Nature has fitted the coconut 
tree mostly for cross-fertilization, although there is provision for self-fertili- 
zation as well. Even under very careful selection of seednuts, one notices 
all sorts of variations in the trees. In the Government coconut stations at 
Nileshwar and Pilicode of South Kanara, though the seeds were collected 
from some of the best trees available on the West Coast under the direct 
supervision of' responsible officers, variations are observed in the young trees. 
Attempts are, however, being made in the Government coconut stations to 
make a study of self-pollinated seeds. 

For purposes of this study, observations made at the Kasargod cocqput 
station are fairly conclusive. This station was acquired in 1916, 'S^hen the 
age of the coconut trees was between 20 and 25. The soil is red loam with 
a good admixture of sand. 

Detailed studies of the character and yield of trees in Block 1 of this 
station, which is 2*5 acres in area containing 144 trees, of almost the same 
age, and situated at 'about 27 feet apart, were made. All the trees in this 
block receive the same or* similar cultural and manurial treatment. During * 
the monsoon, the monsoon plough is worked three times, and during the 
hot w^eather the cultivator or guntaka is w^orked six t^ eight times. The 
block is manured uniformly with a mixture of^ 10 lb. of fish guano* and 20 lb. 
of ashes per tree. A green manure and cover crop is grown during the 
monsoon. The soil in this block is uniform for all practical purposes. 
Other factors, like season, affect all trees •alike, although a 'good tree would* 
stand an unfavourable season better thaii a bad tree. ^ • 

Coming to classification, the character of a co^onut tree cag be deter- 
ttiined by examining its various parts* such as the stem, the c«own, and the • 
leaves, in addition to the most important factor, yield. The coloqr and feize 
of nuts give a clue to the classification of the trees. Thus, the coconut trees^ 
have been classified into different types according^ to the colour and shape of 
their nuts. • • 

• Colour , — The main types of colorati^, commonly met wdth, are the 
greettisn and the reddish, although vafi^tions extending from green to 
reddish-green, and from reddish-green to red, are also noted. One can 

* By M. Govinda Kidavu in The Madras Agricultural Journal^ Vol. XIX, No. V, 
July* mi. * 
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easily fix the colour of the nut, as this is generally correlated with that of 
the leaf and flower-stalk. In attempting a broad classification of the nuts 
into greenish and reddish, difficulty was experienced with those whose 
colour lay near about the border line. But they have been classified 
according to the type to which they appeared to approach most. That there 
are still exceptions, which cannot be brought under the above classification^ 
is no doubt undisputed ; for example the writer, during his recent tour in 
the Laccadives, observed on one. coconut tree, in the Kalpeni Island, three 
bunches with green nuts,' one bunch with yellow nuts and another, a fifth 
bunch, with both yellow and green nuts. 

Shape . — Taking the shape of the nuts into consideration, a classification 
was also made. Here also, they are, for purposes of this study, grouped 
into two broad divisions, the round and the oval, although in this case also, 
there are variations in shape, which are sometimes appreciable from bunch 
to bunch, and even from nut to nut of the same bunch of a tree. Then, 
there are nuts more long than oval — exceptions to the above classificatioin. 
But they have been brought under either of the two divisions to which they 
appeared to approach most. n 

Thus, the two main types of character, colour and shape, are grouped 
into and classified under the following four divisions : 

(i) Greenish round. 

(ii) Greenish oval. 

(iii) Reddish roilnd. 

(iv) Reddish oval. ^ 

The table, below, shows the classification of the trees in Block 1 accord- 
ing to the colour and shape of their nuts. The numbers denote the tree 
numbers. 


Greenish round 

Greenish oval 

Reddish 

round 

Reddish oval 

2 6 

' 7 9 

11 

3 

10 

14 

15 

27 

50 

26 

52 

12 

13 17 

20 

16 

19 

21 

25 





22 

23 24 

29 

28 

*32 

33 

37 

113 

134 

77 

122 

30 

31 36 

39 

41 

■ 42 

44 

48 





43. 

45 57 

58 

Si 

55 

56 

59 

146 

158 

128 

129 

60 

62 76 

81 

61 

63 

64 

65 





83 

84 86 

‘ 87 

66 

67 

68 

74 

182 


130 

135 

88 

93 103 

104 

78 

79 

80 

82 





106 

,109 

1/17 

85 

91 

100 

101 



138 

139 

118 

11<> 

121 

102 

, 105 

no 

111 





123 

,124 

126' 

114 

116 

120 

125 



142 

143 

133 

147 

149 

127 

131 

132 

136 



161 


156 

159 

170. 

148 

151 

152 

154 



162 

r/1 

173 c 

f ( 

155' 

157 

160 

163 

* 





<- , 

164 

165 

167 

168 



166 

175 


( 


169 

172 ' 

'174 

176 






< 


177 

178 

179 

183 



180 

181 184 

Total ' 

50 


< 

V' 

86 


7 



To classify the trees according to their bearing capacity, the average 
yield for the past five years ending ld27 was taken into consideration. 
Trees which yield up to 30 nuts per year are classified as poor bearers, those 
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which yield between 30 and 100 nuts, as medium bearers, and the rest, i.e., 
those which yield above 100 nuts per year, as heavy be,arers. Under the 
two types, the greenish and the reddish, the trees are again classified 
acording to their bearing capacity into the above three divisions as given 
in the following table : 


Reddish 

nuts 

• 

Circenish nuts 



Poor 

Medium 

Heavy 

Poor 


Medium 


Heavy 

26 

so 

52 

77 

180 

2 3 

7 9 

11 

12 13 

14 

10 







15 











16 

17 

20 21 

22 

41 






# 

23 





27 

113 

122 

128 

182* 

6 19 

24 

28 

29 30 

31 

44 







32 











33 

36 

37 39 

42 

58 







43 





143 

129 

130 

134 

184 

. 25 

45 

48 

51 55 

56 

62 







57 










' 67 

59 

60 

61 63 64 

76 







65 





162 

135 

138 

139 


74 

66 

68 

78 79 

80 

109 







81' 






142 

146 

1S8 


84 

82 

83 

85 86 

87 

114 







88 






161 

166 

175 


91 

100 

101 

102 

103 

168 







104 



i * 



181 




93 

105 

106 

no 


f74 







117 










111 

119 

120 

121 

123 








. 124 










118 

125 

126 

131 

132 








133 










127 

136 

147 

149 

151 








152 










148 

154 

155 

157 

159 








160 


• 








156 

•163 

464 

165 

167 








169 



9 







• 

170 

171 

172 

173 

$ 







. 176 

• 










f77 . 

178 

779 

183 







• 




• • 











^ • 


Total 4 


19 


3 

15 


93 


10 







• 




• 


It ‘would be interesting to describe "tne ni^in characteristics of a few 
(say three) typical trees classified according to their bearing ^capacity. 
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Poor bearers, — 1. Tree No, 3 , — Annual yield of nut^ : 


Tree No. 

1923 

1924 

1925 1 

1926 

1927 

Average of 5 years 
(1923-7) 

3 

16 

c 

9 

r 

15 

21 

9 

1400 


Short description , — Stem is rough due to stunted growth. Crown 
loose. Leaves apart. Petioles long and slender. Flower stalks lean and 
weak. 'Khere was a nux vomica tree near this, which was removed. Nuts 
green oval, 

2. Tree No, 25 — Annual yield of nuts: 


Tree No. 

1923 

1924 

1925 

1926 

1927 

; 

Average of 5 years 
(1923-7) 

25 

18 

11 

16 

18 

17 

16*00 


Short description , — Stem rough due to deep leaf-scars. Crown com- 
pact and rather closed. Petioles broad and narrow. Leaflets broad and 
near. Flower-stalks short, but somewhat slender. Nuts green oval. 

3. Trde No 12 J , — Annual yield of nuts: 








Average of 5 years 
(1923-7) 



■ 



12 

148 


Short description , — Tree tapering towards the crown and inclining 
south-west. Stem rough due to scars caused by peeking of leaves, leaves 
‘ apart. Petioles thin,* short and very weak. Flower stalks short and strong. 
Leaflets short and slanting to the tip. The tree is suspected of root-disease 
and so isolated by intrenching. Nuts green oval. 

C * MEDIUM BEARERS 


1. Tree No, 2 g'l — .-\nnual yield of nuts: 


Tree No. 

t 






Average of 5 years 
(1933-7) 

29 

C 


57 

69 

1 

57 

64*8 


Short description , — The Gteip*ls rough due to leaf-scars. Crown com- 
pact Petioles fairly long and thick. Leaflets near and pretty broad. 
Flower-stalks long and rather weak. Nuts gredn round. 
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2. Tree No, 65. — Annual yield of nuts : 


Tree No. 

1923 

1924 

1925 

1926 

1927 

Average of 5 years 
( 1923-7 ) 

65 

1 

67 

73 

68 

67 

» 

55 

* 

65'8 


Short descriptiov . — Stem smooth and a bit sloping to the west. Crown 
rather closed. Petioles short and thick and leaves apart. Leaflets broad, 
near and droopwig. The tree is very shady. Stalks are short, but slender, 
though well supported. Nuts green oval. 

3. Tree No, i6y . — ^Annual yield of nuts: 


'iVee No. 

1923 

1924 

1925 

» 

ljj26 

1927 

Average of 5 years 
(1923-7) 

167 

73 

47 

i 

58 

93 

50 

64‘2 


Short description , — Tree is tapering towards the crown. The girth at 
the base is about 3 feet 6 in. Scars, djae to peeling of leaves, are seen on 
the stem. Leaves are rather apart. Petioles broad and weak. The crown 
•not shady. Flower stalks rather long. Nuts green oval and of good size. 


HEAVY BEARERS 

1. Tree No, ^8 , — Annual yield of nuts: 


Tree No. 

1923 

1924 

1925 

1926 

1927 

» ■ 

Average of Sgj'ears 
(1923-7) 

58 

125 

122 

126 

118' 

113 

121 


Short description , — Stom is fairly smooth with an* average girth of 
2 feet 4 inches. Crown quite compact. Petioles long, thick and broad, 
leaves are strong, and* of a persistent nature with plenty of broad leaflets 
arranged very- close. Flower-stalks strong and rather lon^. Nats •are light 

green in colour, oval in shape and medium in size. • ^ 

2. Tree No, 76. — Annual yield of nuts: • ^ 


Tree No. 

1923 

1924 

1925. 

• 

1926 

I 1927 

9 

Average oi 5«years 
(1«3.7) 

76 

.113 

111 

1 

98 

121 

401 

• 

no 

.-ji— 


Short description . — Stem is smooth wi^i an^ avefage girth of 2 feet 
4 inches. Crown is very compact with*hro^d and well-formed leaves 
arranged very close. Petioles short, broad and strong. Peduncle is j/ery 
strong. Nuts, green, oval add medium-sized. 
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3. Tree No, i68 , — Annual yield of nuts : 


Tree No. 

1923 

1924 i 

1925 

1926 

1927 

Avera^ie of 5 years 
(1923-7) 

168 

154 

129 

114 


104 

120 


Short description , — Stem is rough and not uniform in girth. Crown 
compact and spiral distinct. Leaves long and closely packed, with long, 
broad and strong petioles. Flower-stalks are strong and long. Nuts are 
light green, oval and medium-sized. 

Analysing the various factors which influence the yield of trees, one 
finds the inherent quality of the tree counts and not the environmental 
factors like soil, manure, etc. The fundamental difference between any two 
plants whether it be in the physical appearance or yielding capacity is due 
to their heredity. It is seen Trom the individual records of trees that, in 
spite of the uniform cultural treatmentt, certain trees are inherently superior 
yielders and certain others poor yielders. Better cultivation or manuring 
can improve the yields only up to a certain limit. It is the inherent yielding 
quality that is primarily responsible to make a certain individual a good 
yielder, another a medium yielder^and a third a poor yielder. 

The ultimate aim in the improvement of this crop should, therefore, be 
to get a strain which has an inherent good yielding quality and develop a 
race from it. The first step to achieve this object is to see that the seeds 
are selected from the best types ; for, it is clear that it is through seeds that 
all characters are inherited. Hence, seed-selection from reputed bearers is 
one of the important things that can be done at present to improve the 
progeny. 
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THE IMPROVEMENT OF COFFEE IN THE 
DUTCH EAST INDIES* 

INTRODUCTION 

J AVA and the other Dutch East Iindies have to thank India largely 
for their coffee industry. Plants of Coffea arahica were taken to 
Java from Malabar in 1696 and from these developed the extensive 
arabica coffee industry which flourished up to about the year 1885. 
From that time coffee cultivation began to decline due to unsuitable 
cultur^l^ methods, and the ravages of leaf disease and eelworms. Leaf 
disease appeared in the experimental coffee g^H^ens in Buitenzorg about the 
year 1879 and spread from there. \{ appeared in East Java, the main 
centre of the coffee industry, in 1884 and, in 1885, had already begun to 
affect the yield. The damage due to leaf disease betw'een 1884 and 1888 
has been estimated at 100 million guilders (One guilder =1 shilling and 8 
pence). As a result, cultivation of coffee on the lower elevations became 
impossible and gradually tho growing of Arabica coffee at elevations below 
3,000 feet was given up. » 

An attempt’ was made to replace Coffea arahica by Coffea liherica and 
although much w'as hoped from this new species, it was soon found that, 
jvhen planted in the areas where arabica had been sev^jrely attacked by leaf 
disease, it suffered also. Various plants which were apparently hybrids 
between C. liherica and C. arahica^ amoing which may be mentioned the 
so-called ** Klein Getas” and ‘‘Kawisari’" hybrids and which were much 
more resistant to the disease than either of the parents, were discove’jed and 
these were used for multiplication by grafting usu.allv on a liherica ^tock# 
These hybrids, although they did not give uniformly high-yielding progeny 
and although they showed a high percentage of empty berries, helped to 
tide over the period till 1900 when the first Co^ea rohusia was planted in 
Java both by Government and by private planters. 

By 1907 the value »of Coffea rohvsta as a species which would grow 
under conditions where neither C, arahica nor C. liherica would flourish was 
recognised and plans were made for extensive breeding and grafting experi- 
ments. These were imdcrtaken on the Government Experimental Coffee 
Plantation at Bangelan under the direction of Dr. P. J. S. Cfamer^ a scientist 
whose name is most intimately connected with^the moi;e recent history of 
coffee in Java. These experiments included selection work on thcfbest of 
the liherica^arahica hybrids, grafting of these hybrids and of selected robujita 
plants, hybridisation and the importation of ne^^ varietfes of coffee. This 
was undertaken in the fear that robusta might rmccuijib to disease on rfie 
lower elevations where it was being plaivted much as arabica and*H15erica 
had before it. As it was believed that arabica would no longer grow satis- 
factorily at the lower elevations, this species was not include^ •im the 
selection work at Bangelan. ^ 

It would be out of place here to cotnsider all Jhe various species jnd 
variejies which have been imported into Java, I shall confine my attention* 
to those which are. at present, mainly being •ilfeed^ #or breeding and grafting 
work. These are Coffea excelsa and coffea liherica (of the liherica group) , 

Bv Leslie C Coleman, M.A,. Ph. D., Director of Agriculture in Mysore! in General 
Semsr^BuUeiin No. IS, 1981, of the Department of Agriculture, Mysore Sta^e. 
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Coffea rohusta and the related Coffea canephora^ Coffea hukobensis and 
Coffea Uganda and finally Coffea congensis which more nearly restmbles 
arabica. Of thef.e, undoubtedly the most important arc Coffea rohusta and 
Coffea congensis, 

Organimtion of Research . — Before describing the work on coffee at 
present in progress in the Dutch East Indies, it is necessary to give some 
idea of its organisation. In connection with coffee as with other plantation 
crops, the experimental^ work controlled and financed by private organiza- 
tions is of outstanding imporlance. There are two experiment stations in 
East Java, viz., the Malang Experiment Station at Malang and the Besoeki 
Experiment Station at Djember whose main attention is devoted to coffee. 
In addition, work on coffee is carried out on the Experiment Station at 
Salatiga in Middle Java. In Sumatra, experimental work on coffee is under- 
taken on the Experiment Station of the General Union of Rubber Planters 
of East Sumatra at Medan. Unfortunately, time did not permit my visiting 
these last two stations. All these stations were previously controlled and 
financed by separate planters’ organisations. Within recent years,* the 
need for co-ordination of activities among the different experiment stations 
dealihg with planters’ crops in Java^‘ itself has led to the union of the 
various Associations of coffee, rubber, and tea planters into a central 
organisation, the General Agricultural Syndicate (Algemeen Landbouw 
Syndicaat). As a result, there has been a somewhat sharper division 
of work between the two main rcoffee stations than previously existed. 
The Malang Station which is ^situated in the neighbourhood of 
important rohusta coffea areas found mainly on the slopes of the Smeroe, 
Kawi and Kloet, devotes its chief atteintion to that species of coffee. It has 
its own experimental coffee plantation, Soember A sin, situated about 25 
miles from Malang and a small garden at the station itself where important 
work on the selection of robusta coffee and the hybrid! zatioin of robusta 
with othet species is in progress. Dr. A. ]. IJltee, the Director of the 
Malang Station, has devoted almost the whole of the twenty odd years he 
‘h{is spent in Java to work on coffee. The actual work of selection and 
hybricrization is in the charge of Dr. Hille Ris Lambers, the Selertioiiist 
(Plant Breeder) of the Station. In addition to the selei'tion work on robusta 
and related types of coffee sifch as quillou, Uganfla and canephora and oin 
congensis, a considerable amount of hybridization work has already been 
undertaken. This work will be described later. Here, as is the case with 
all privately-financed experiment stations in the Du\di East Indies, much 
experimental workGs done in co-operation with- the experiment station on 
private estates, a feature which is well worthy of the attention of coffee 
planters in South India. 

The "Besoeki 'Experiment Station is situated in Djember, the capital of 
Besoeki district, the most easterly district in Java. As the main arabica 
area of Jhva, situated on and in close proximity to the Idjen plateau, is in 
this district, one of the^ chief functions of the station is the improvement of 
arabica coffee. There are also large and important robusta plantations in 
the Besoeki district and th*e conditions are particularly favourable for the 
testing of v^arieties as to their suitability for an intermediate zone between 
2;000 ai^ 3,000 feet where neither robusta nor arabica finds optimum con- 
ditions foi growth. The Director of the Station, Dr. J. Schweitzer, was 
previously Plant Breeder on the Station and, as will be indicated later, has 
been one of the foremost scientific workers in the attempts to improve 
Arabica by selection and to produce hybrids of arabica with other more 
hardy species. The Besoeki »t:ation, situated as it is at a low elevafion, 
has no land in the immediate neighbourhood suited for the growing of 
arobtea coffee. Fortunately it has, through the co*operation of coffee 
planters, a number of excellently laid QMt Selection gardens on private, 
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estates where 'this work as well as hybridization work is being" carried out. 
As will be noted later, the Besoeki Station has also done selection work on 
robusta coffee more especially with reference to the conditions of the 
important Besoeki robusta areas. 

In addition to these organizations under private control, the Govern- 
ment Department of Agriculture has, in Bangclan, about 30 miles from 
Malang, a fairly large and well-laid-out colfee plantation on which experi- 
mental work has been in progress for the last 30 -years. It is on this 
station that Dr. P. J. C. Cramer did most of his work. Here, extensive 
experiments on selection, grafting, and hybridization have been in progress 
lor many years, more especially with reference to the improvement of coffee 
on the lower elevations. This station, which was till recently und'jr the 
control of the Experimental Division of the Agfricultural Department, has 
been transferred to the Division of (jovernment Plantations, a division 
which is chiefly concerned with the management of large Government 
plantations for profit. What effect this will have upon the policy of the 
station* as far as scientific work is concerned remains to be seen. The fact 
remains that the section for the selection ancJ breeding of perennial crops 
of the Department of Agriculture has no area upon which it can carry* on 
its work on coffee except a small garden in Builenzorg in West Java. This 
area is, from the standpoint of geographical position and climate, unsuitable 
for the purpose. I was given to understand that proposals had' been 
submitted for the establishment of an eriperirnental coffee plantation in 
Sumatra. This will, if established, be lyider the control of the section for 
the improvement of the perennial crops and will be devoted to work for the 
benefit of the native coflee industry. As Java has not escaped the general 
economic depression, it seems doubtful whellicr this station will be estab- 
lished Jn the near future. * 

It is perhaps ungracious to mtroduc'e a note of criticism into this account 
of experimental work in Java, more especially as I was^ throughout my 
stay there, treated with the utmost kindness and courtesy. Still one 'fannot 
help but be struck hv tlu* apparent line of cleavage between the European#' 
and the native colfee in1(‘;ests and with the fai't that the European coffee 
interests art‘, at pr(‘sent, very much better served from a scientific stand- 
point than ar<‘ tin* native om's. Whih* our work on c'offee in South India 
lias not: advani'cd tiiearly as far as has that in Jwa and while we are not 
spending nearly as much money as they are, still we have the satisfaction 
of knowing that our wotIv is organized to unite all coffee interests — Indian 
and European. This is, in nw opinion, a matter of great ?hiportance at the 
present moment and is likely to become of even greater importance in the 
near future. • 

Improvement of Robusta Coffee , — If we ('onsider first selecrion work, 
the main attention has been paid to Coffea robusta which* is a very variable • 
species. Of this a large number of selections have been made at Ba!igelap,‘ 
Soember Asin, the plantation of the Malanc* Experiment Station, and on 
the experimental plots of the Besoeki Experiment» Station. Some of theae 
which are being widclv distributed appear to give faifly uniform fV^^geny 
from seed but can hardly be considered i!s*pure strains. Some of the most 
promising of them are Bangelan 72-01, Bangelan 105-03, Soembe^ A.sin ' 
7, Soember Asin 24, Soember Asin 56, and Besoeki Proefstation 42. The 
work on selection of the other species of coffee ha* not been so intensive 
and has not progressed so far. There are, however, selections of ccan- 
gensis, canephora and Uganda which breed na^re or less true to type. 

In ord^r to avoid the mixed progeny profljiced "from seed, recourse has 
been had to grafting from selected mother trees. The early promise of 
thisjnethod of improvement hardly been realized apparently* for ttvo 
reasons:. In the first place» the choice of the original stock for grafting 
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work was not happy. The stock chosen was Coffea excelsa^ apparently 
on account of i\s vigour. . The later growth of robusta scions on this stock 
has, however, not been satisfactory. Thus it has commonly been found 
that grafts from a particular robusta selection on excelsa stock does not 
grow so well as seedlings from the same selection. Plots of seedlings and 
grafted plants growing side by side at Bangelan show this quite clearly, very 
frequently the incompatibility of stock and scion is evidenced by a large 
swelling at the point of union; In the second place, it has been established 
by Dr. Hille Ris Lambers, Selectionist on the Malang Station, and others 
that robusta coffee when self-fertilized sets a poor crop. When, therefore, 
a considerable area is planted up with scions from one mother tree, fertili- 
zation ^.):)etw^en plants of the same strain is inevitable and while the plants 
may show a magnificent blossom only a comparatively small part of it sets 
fruit. This partial self-sterility does not seem to be so prominent a factor 
in arabica coffee. 

These difficulties are apparently now being overcome, excdsa has been 
practically abandoned as a stpck and certain robusta selections are being 
used instead. A selection which hasj proved most suitable as a stock on 
which to graft most of the varieties of coffee is Bangelan 124-01. To avoid 
the second difficulty, scientific officers are advising the planting of a mixed 
population of grafts from a number of mother trees. Even then, the Experi- 
ment Station, Malang, is advising caution in the planting of grafts and 
grafting has undoubtedly not yet ^assumed anything like the importance for 
coffee cultivation that budding has <^for the cultivation of rubber. 

The grafting of arabica coffee has not been so extensively tried as that 
of robusta. As far as I w^as able to ascertain, it has been done mainly with 
the use of robusta as ^ stock. While it is too early to say whether the use 
of robusta will have an unfavourable effect on the yield or not, the growth 
of scion on stock seems quite normal. The line of fusion of stock and scion 
can however be frequently made out by differences in colour of the bark on 
stock and scion. 

^ Hybridization Experiments, — W’hat I have already said refers parti- 
cularly to the cultivation of robusta coffee wdiich is now by far the most 
important coffee species grown in the Dutch East Indies covering most of 
the area planted with coffee in East Java from little above sea level up to 
approximately 3,000 feet. As pointed out already, this species generally does 
not produce such good yields above about 2,000 feet ^;^nd one of the problems 
of the scientific oljicer and the coffee planter in, Java at present is to obtain 
either by importation, selection or hybridization a variety which will prove 
disease resistant and produce good yields in the zone between 2,000 and 
3,000 fe?t. 

One of the m 9 st interesting attempts in this direction has been the 
hybridization of Coffea arabica with Coffea congensis and Coffea robusta^ 
whCch was first undertaken uyder controlled conditions in 1925 by Dr. 
Schweitzer, now Director^ of the Besoeki Experiment Station. Similar 
hybrids are being tested at* Malang, both on Soember Asin and the Govern- 
ment ’^Phintation, Bangelan. The^ previous work on hybridization which 
has been ifndertaken on the Bangelan Estate has not been on a strictly 
controlled nature. Hybrids have been obtained by growing one species or 
variety in close proximity^ to, or surrounded by, another, The definite parent- 
age of the hybrids produced can^ therefore, not be known. Dr. Hille Ris 
Xaifibers is now engaged actively on hybridization under controlled condi- 
tions, both at Malang an4 at Soember Asin, It is too early to say. whal the 
Tcsult from these crossing^ will be. The first generation plants have been 
v^ry^ vigorous indeed but the crop indications have not been very promising, 
there being a rather high percentage of empty berries. This material is 
being propagated by grafting on robusta stock. Further .propagation by seed 



359 


is also being* carried on plants of the second generation of the robusta- 
arabica cross which, I saw on the Malangsarie Estate, showed a distinct 
splitting itito robusta and arabica types. t 

The crossing of arabica with robusta and with congensis is being 
pursued vigorously at both the Malang and the Besoeki Experiment Stations. 

1 believe very valuable results may be anticipated from this work. In 
connection with hybridization work, it may not be out of place to describe 
the methods being followed by Dr. Hille itis Lambers at Malang. The 
trees to be used as female parents are emasculated the day before the flowers 
opefl. This is done simply by pulling olT carefully the closed corolla tube so 
as not to disturb the female organ (stigma) . This can be done easily with 
the fingers, neither knife nor forceps being required. The tree jr that 
portion of it which it is proposed to use is then tied loosely with thread, a 
bag of closely woven cotton supported near each end with a bamboo ring is 
placed over it and tied at the bottom. Pollen from the male parent collected 
either one or two days previous to pollination is applied with a fine brush. 
The rfiOther tree is again covered with the cloth bag which is removed four 
days later. Dr. Hille Ris Lambers has founc? pollination possible as long as 
two days after emasculation but haS not tried longer periods. He ’uses 
labels cut from very thin brass sheet on which the record is written with an 
ordinary wire nail. These labels, of course, last indefinitely. 

It may be pointed out here that Cofjea congensis which resembles 
C. arabica very considerably but is a mu5h more vigorous plant apparently 
gives better yields at elevations between 2,000 and 3,000 feet than does 
Cofjea robusta. Uaifortunately, however, the experience in Java has been 
th.at the progeny from seed of this species is very variable while, as already 
stated, reproduction by grafting- has not yet reached, that established basis 
*that •would warrant its being recommended for general use. 

Improvement of Arabica Coffee. — If we now turn to the improvement 
of arabica coffee, we find that very much less has been done on it -in Java 
than on robusta. The reason for this is, of course, the fact that*arabic^ 
coffee is now a much less important crop than robusta in the Dutcit East 
Indies. From the standpoint of European plantations it is now practically 
confined to the Idjen plateau in East Java and to certain higher elevations 
in Sumatra. There is a considerable amount of native arabica cultivation 
in Sumatra, Bali and Celebes but, as has already been pointed out, the work 
of the Government Ag^culture Department for the improvement of native 
coffee has not assumed anyriiing like the proportions of ^hat carried out by 
private organization which is directed almost, if not quite, exclusively to 
improvement of Europ^an-owmed coffee. 

The improvement of arabica colfee through selection and hybfidization 
is, as has already been stated, o-ne of the mifin functions of the Besoeki 
Experiment Station whose Director, Dr. J. Schweitzer w^as formei^ly Selec- 
tionist on this Station. t * ^ 

• • • . 

Systematic work in this direction w^as starfj^d by this Stgition in 19C0, 
the previous work done by estate managers and -rfbtably by Ottolander 
haying been, to a larg-e extent, lost* fhrough lack of contomity. The 
varieties considered by Dr. Schweitzer as of some practical importance *fo*r 
selection, crossing or grafting purposes are the following, the description 
being taken mainly from his publication. • 

L C. arabica kitirina^ from Sierra Leone, a thick set plant with Aor^ 
inteinodes; it is possible to plant twice as flpany ^plants per acre as in the 
case of typical arabica. • 

2. C. arabica erecta discovered by Ottolander on the Pantjoer E%fate, 
is ^especially suitable for steep* slopes and windy sites. 
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Si C. arahica coluninaris discovered by Ottolander on Pant joer excels 
in vigourous growth : this type should prove very suitable as a stock for 
grafting purposes, 

4. A hybrid of C. arahica and C. arahica mokka distinguished by its 
fruit-bearing qualities and short internodes ; this variety may prove suitable 
for dry areas. 

5. C. arahica vmragogype, — ^I'his variety on account of the high 
quality might prove Suitable for crossing purposes. In Java as in South 
India, it is a light cropper. 

6. C. arahica Fasoemah, discovered by Kissing in Sumatra. This is 
characterised by sturdy growth and low dense branches. It is not so 
dependent upon external circumstances for the setting of fruit as is the 
ordinary arahica and so is a more regular cropper. Pasoemah seed is used 
extensively in the planting of new plantations. 

The work on selection has been undertaken in experimental gardens 
on three private estates, Pantjoer, Kajoemas and Kaiisat on the Idjen 
plateau and its northern slopes and according to Dr. Schweitzer holds out 
considerable promise. In addition, work on the planting out of the arabica 
varieties mentioned above and of others was commenced in a special experi- 
mental garden on the Kaiisat Estate in. 1926. As will be noted, all of these 
gardens are on private estates. In addition controlled hybridization between 
selected robusta and congensis trees and arabica Pasoemah plants was 
undertaken by Dr. Schweitzer in "*1925. Some of these have produced, in the 
hrst generation, very vigorous plants which under varying conditions have 
remained practically free from leaf disease. While they are still loo young 
to allow for a definite opinion on their yielding capacity, they have been 
apparently somewhat^ disappointing in this regard while the percentage of 
empty berries has been large. I saw only one plot of second generation 
plants (on the Malangsarie Estate) and this, as already stated, showed a 
quite definite splitting into robusta and arabica types. As these second 
genera, fioin plants were only one year old, nothing can be said as regards 
* •.♦heir yielding-capacity and their disease resistance. The general opinion 
of those who are engaged in this hybridization work seemed to be that the 
crossing of arabica with congensis holds out more f;romise than the crossing 
of arabica with robusta. 

In this connection Dr.' Schweitzer has noted as follows : 

**The arabica x congensis hybrids deserve special attention. C, con- 
gensis was impoi;.ted into Java in 1907 by th^ Department of Agriculture 
and later on Cramer imported still more valuable varieties. Congensis cofTee 
is practically immune from Hemileia ; the habitus of this plant leans towards 
arabica^ and the, .bean is also very similar to the arabica, the productivity is 
very good 'and the taste of ^the coffee is very close to that of arabica. The 
* arabica congensrs hybrids are very closely related to the Java coffee as 
regards bean and leaf ; the habitus is, however, more robust and leaf disease 
has not yet been enroynteijed^’,* 

‘ The testing of these ai-abica selections and arabica hybrids is not being 
confiKfed* to plots at higher elevatip^^**. The Besoeki Experiment Station has 
in. additioK six arabica experimental gardens on estates with elevations 
bet weein 1,000 and 2,500 feet. While these will be used mainly for the 
testing of hybrids and of grafts from them, the testing of selected arabica 
strains for disease resistance is also being carried out on them. During my 
^sta^y in Besoeki District*, I visited two of these g*ardens on the Bajoekedoel 
and Malangsarie Estates re^ectively and was greatly struck^ with the 
carefully arranged tests a^d ^‘e promising tnaterial that is being tested. I 
also visited the very fine experimental garden on the Kaiisat Estate which 
is Atuated on the Idjen plateau at an elevation of between 3,000 and 4,000 
feet 



GRAFTING METHODS 

With regard to grafting methods, 1 found that graftinf^ was being done 
both in the field on stumped colTee as well as in the nursery. The grafting 
in. the nursery has invariably given better results. Most estimates for nur- 
sery grafting that had been given to me showed from 100 to 150 graftings 
per day by a single grafter with about 90 per cent of successes. Grafting 
in the field is undertaken to replace poor yfelders ^vith scions from trees of 
established high yield. Jn one excepticxially well-managed estate that 1 
visited (Malangsarie, Manager Mr. de Lichl), the practice had been intro- 
duced of stumping all trees which have, in two successive years, given low 
yields and graftiing on to one or two suckers scions from selected mother 
trees with high yield records. ' There are no less than 80 selected mother 
trees in the estate from which scions are being taken. These had their 
primaries cut back so as to force the production of suckers. The poor 
bearers are marked with rings ot tar on the stem. Two such rings indicat- 
ing .two successive years of poor yield mark the tree for removal. 

While g'rafting in the field is not quild so successful nor so speedy as 
grafting in the nursery, still 1 was informed that over 70 per cent of succes- 
ses are being obtained, provided the w^ork is confined to the most favourable 
season. 7\s to the best season for grafting w’hether in the nursery or ki the 
field, Mr. Arntz, tlie Manager of Bangelan Estate, informed me that the 
dry season was the most favourable timi*. He claims to get as high as 98 
per cent of successes in grafting rojDUSta in the nursery during the dry 
months. As regards the condition of stock and scion most favourable for 
grafting, he considers that the condition of the stock is much more import- 
^int than that of the scion which can be taken from the portion of the sucker 
with the stem still green. He cuts his stock at the first internode below the 
green portion. Wliilc both strap grafting and cleft grafting can be used 
successfully, the latter gives a stronger union and is now universally 
practised. No g'rafting wax is used, the graft being tied with- ordinary 
gunny twine and then covered with a paper tube. 1 saw many Success^ 
grafts where green portions of the robusta suckers had been used scions. 
Our experience with grafting arabica indicates that the best results are 
obtained wlien the brow'n portion of suckers is used. It must not be 
forgotten that conditions in South India arc wot likely to be so favourable 
for grafting as our grafting season is drier. Our experience indicates that 
the months immediately after the monsoon from September to December 
aie the most favourable for this work but further experimental wark cn c»ur • 
station is now' in progress to decide the best period for grafting. 

As regards stock* as already pointed out, excelsa jyhich has been so 
extensively used for the purpose in the past^ is not suitable.* One special 
selection of robusta, Bangelan 124-01, is now looked upon as the most ^ 
suitable and Mr. Arntz considers it suitable for practically all species and 
varieties of coffee, including arabica. It w»s su^ges^ted to me by one planter, • 
Mr. Lucht of Bajoekedocl Estate, that the special variety of^ arabica kgown 
as columnaris would prove a suitable stock for arabica and Dr. ^cjiweitzer 
is apparently of the same opinion. W*here as in parts of Mysore, one of , 
the chief values of grafting arabica is likely to be the preventitjn of root 
disease, it seems almost certain that we shall have to use a* robusta or 
hybrid stock. Where root disease is not a serioua factor, a vigorous arabica* 
strain or a hybrid such as the Netrakatida hybfid might be satisfactory. 
Experiments in this direction will be start<^. * 

The use of glass tubes to cover tK^ ywng grafts was still being 
practised on one estate visited but the Malang Experiment Station as well as • 
the Government Estate, Bapgelan, were using a much cheaper anc!^ more 
convenient method, first introduced by Dr. Stahel in Surinam. ^This is the 
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use of paper tubes, which are made by rolling the paper around glass tubes 
of about 1 inch diameter, tying with twine at one end and then dipping in 
melted paraffin jyax. Even old newspapers can be used for the purpose. 
These paper tubes are very cheap, light, cool and unbreakable and have 
thus, in practically every way, proved superior to the glass tubes previously 
used. They will be used oil our station regularly in future. 

Notwithstanding the fact that grafting has not yet been established as 
a regular practice on cqft'ee estates in Java, 1 believe this method of coffee 
improvement holds out. great promise for the future. Much experimental 
work in connection with it undoubtedly remains to be done and the experi- 
ence in Java should enable us to avoid many of the mistakes which they 
have made in the past. 

fi • 

General Cultivation , — Let us turn now to the more general planting 
questions. To understand the present coffee industry in Java, it must be 
remembered in the first place that it is an extremely modern one. Nearly 
all the estates are robusta estates and as robusta was introduced on an 
estate scale only in 1905, many of the present estates can be little over 20 
years old. It is true that muclr of the area has been replanted with robusta 
after 'arabica but a good many of the e^states which 1 visited were plantings 
on land which had not previously borne coffee. In other words, the intro- 
duction of robusta coffee has shifted coffee cultivation to the lower elevations 
and considerable areas of arabica on the higher elevations have been 
abandoned. I came across old abandoned arabica while walking through 
the jungle on the slopes of the Ardjofiio at an elevation of about 4,500 feet. 
A next important factor to be considered is that the soils on which coffee 
is being grown are recent volcanic soils whereas our coffee soils are among 
the oldest in the world. These volcanic soils are of very great fertility. It 
need, therefore, cause 'no surprise that the manuring of coffee has not. yet 
been very seriously dealt with in Java. On only one estate which I visited 
had manurial trials given any definite results in the way of increased growdh 

or yield. • 

' < 

Thjf formation of nurseries and the growth of nursery plants call for 
litle comment. Certainly, I found no greater care and attention being 
devoted to this important phase of coffee cultivation than are exercised on 
a well-managed estate in South India. A fairly common practice seems 
to be the use of live shade 'for nurseries, Leucaena glauca being the tree 
used. 

. ^ 

As regards clearing for coffee, where jungle is used the' practice of 
clean felling and burning is followed. This is partly due to the fact that 
much of the land used contains no good jungle trees. ^ I saw a good deal of 
pure gra^s land (covered with lalang) being pi;epared for planting arabica 
coffee on the'idjen plateau. The growth of lalang was extremely heavy and 
the soil apparently excellent. A striking feature of preparation on steep 
landcjis the terracing that is very generally practised on robusta estates at 
least. These terraces hold^ one* row of trees each. The lower edge is 
usuiilly protected by a low*cut hedge of heucaena glauca (Lamtoro), the 
shade tree now very commonly used,^ The use of this plant as well as of 
creeping lege,minous plants as a cover in young clearings is general. The 
commonest one seems to be Indigo f era endecaphylld but a considerable 
number of others such as Calopogonmm mucunoides^ Crotolaria anagyroides 
and Vigna oltgosperma arb also used. As my visit was at the end of a very 
spvei^te dry season, it wa» impossible for me to judge of the effectiveness of 
these cover crops in keeping dcjjvn weeds though the thickly matted growth 
of Indigofera suggested that* it pfust be very effective. Mr. Arntz, Manager 
of Bangelan, assured me that while it was by no means a perfect smother 
...for wbeds, il reduces the cost of weeding very ^considerably. * 
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As to shaSe trees, as stated, the one now commonly used on robusta 
estates is Leucaena glauca though Erythrina lithospenna is also used. 
Mr. Arntz expressed the view that Erythrina is the better tree of the two 
as it drops its leaves while Leucaena has to be lopped. TRc shade on these 
robusta estates is comrhonly extremely light. 

On arabica estates, Leucaena is also used as a lower shade while as a 
higher shade various species of Albizzia are employed. On the higher 
elevations, so I was informed, the species commonly used is Albizzia 
montana. Another species commonly grown is Albizzia siipulata. Here 
also the shade would be looked upon by* a South Indian coffee planter as 
very light but it must be remembered that one of the main reasons for 
fairly heavy shade in South India, viz., the danger of domage by the coffee 
borer {Xyloireclius quadripes) floes not exist, while, the same of a. very 
closely related species is present in Java, it is very rare. The serious 
danger of too great a reduction of shade for arabica coffee evein under Java 
conditions was very forcibly brought home to me on one of the estates 
1 visited. On this arabica estate, all the Albizzias had been rung and killed 
leaving only the light Leucaena shade. The result had been a single very 
heavy crop followed by heavy leaf-fall and flying back of the primaries, f 
have rarely seen a more disastrous result from shade felling. The pVesent 
manager, who incidentally was not responsible for the felling, informed me 
that he feared he would have to stump fairly large areas to bring the coffee 
around into a good bearing condition again. 

As regards planting distances, theie are wider for both robusta and 
arabica than those generally used in South India. 1 found robusta planted 
from 10 to 12 feet apart each way while arabica was* in the estates I visited, 
about seven feet apart. Mr. (loemoes, Manager of Kalisat Estate, said that 
in his opinion, this was too wide for arabica and he jproposed using a plant- 
ing* distance of 6 feet in future. 

The habit of growth of the coffee bushes, both robusta and arabica, is 
decidedly different from that generally found in South India. .There is a 
much greater preservation of the lower primaries and the plants afp. allowed 
to grow up higher. Robusta is commonly from 10 to 12 feet high ^nd ar^ 
result a good deal of the picking has to be done from ladders. In the case 
of arabica, the tree is kept in the form of a cylinder of about 6 or 7 feet in 
height. If the tree is a strong one, one or two suckers (Bayonets) are • 
allowed to grow up from the top to a height of*perhaps 10 or 12 feel. After 
these have produced one or two crops, they are pruned off and another one 
or two are allowed ifp, This is commonly done only on vigorous trees, 
The umbrella shape of arabica with most of the low^r primaries gone is * 
one which Java planters do their best to avoid. The different habit of 
growth is no doubt dhe partly to differences in soil and climatic conditions 
and the wider planting but 1 believe that ‘the lighter shaae and life different 
handling of the tree has much to do with it. * Thus, in the case of arabica, 
the tree is first topped at 5 or 6 feet, which is of course very mheh higher 
than that generally practised in South India. This is follcrwed by a much • 
more extensive thinning of the inner secoiiidarSes .tlian is practised her^ the 
result being a mass of leaf and fruit bearing* brar^ches all* round the tree 
from top to bottom. Whether, with*cnir heavier shade, we coufd produce , 
such trees remains to be seen. While I believe we should on our E^xperhnent 
Station carry out comparative tests of different methods of training arabica, 

I am not prepared to express an opinion on the relative merits from the • 
standpoint of yield. As a matter of fact the enejuiries I was able to^make 
indicate that yields on good arabica estates in South India are by no meahs 
lower than those of the best arabica estarts in ’Java. 

As to robusta estates, we have no extensive data on yields of this • 
species in South India to enable us to institute comparisons. Where robusta 
is grown as a pure crop in Java, yields of 15 cwt. per acre in favourable 
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years do not appear to be exceptional. A great deal of robusta in East 
java is, however, being grown as a niixed ciop with rubber. The original 
intention obvioufly was gradually to remove the coffee as the rubber came 
into regular bearing. With the present prices of coffee and rubber, a 
decided change in policy has had to be introduced and, unless rubber prices 
rise very considerably or coffee prices fall still further, 1 should expect to 
hear of the rubber being removed and the coffee retained. On some of the 
best of these mixed estates, 1 was informed of yields up to 9 or 19 cwt. of 
coffee per acre but I should imagine this is a very great exception. Needless 
to say figures of yields that can be gathered on a hurried trip such as I Vv^as 
compelled to make must be treated with a very great deal of caution. 

Preparation of Coffee for the Market . — One of the most striking 
feature:/ of coffee cultivation in Java is the complete preparation of the 
coffee tor export before it leaves the estate. This necessitates a much larger 
equipment of buildings and machinery than is found on our coffee estates 
and a fairly large staff of labour at the harvest season for the sorting which 
is an esseintial part of that preparation, we thus have installations which can 
be properly called coffee factorrjs where the processes of pulping, ferment- 
ing and washing, drying, hulling and sorting are carried out in quick 
succession. As regards puiping, fermenting, and wasning processes, luosc 
followed on arabica estates are still generally similar to those practised in 
South India and the pulpers are of the same type. On robusta estates, 
however, a different type of pulpjpr is now generally used. This is the 
Vis pulper manufactured by the Factory “Smeroe”, Malang, This pulper 
has been designed especially to deal* with robusta coffee where, as in the 
mixed population now existing, the beans and berries vary greatly in size, 
the ordinary type of breast or disc pulper cannot deal with this crop as, if 
it is set for the larger tberries, the smaller go through unpulped. The Vis 
pulper is one in which a cylinder somewhat similar to the one used in our 
ordinary pulpers works against a breast at the lower end of w^hich is a long 
and thick strip of rubber. This strip is able to adjust itself to the unevenness 
p{ the berries. The installation is really two pulpers placed in series, the 
sKiOind T*eing set somewhat closer than the first so as to catch the berries 
which pass through the first unpulped. In keeping with the large size of 
robusta plantations (1,000 acpes would be a small plantation) these are 
built to deal with large quantities of berries. The capacity of the full-sized 
Vis pulper is 160 piculs of berries per acre (1 picul =137 lb.). There is a 
correspondingly large amount of power required. Jt requires a 25 H.P. 
engine to run this pulper. The firm also makes, a pulper of about half the 
size requiring 12 H.P. 

In addition to these large pulpers, special washers are installed which 
are used to wash^ithe coffee after fermentation. These are mainly of two 
types, l^he one is an open semi-cylindrical trough in which works a series of 
stirrers oi? a longitudinally placed shaft. The coffee with running water is 
placed in This and the stirring apparatus set in motion. A battery of two 
washers is required, one4)ein^g in action while the other is being emptied. In 
the Other type, rwhich is a Ooi^tinuous one, the unwashed coffee is fed into the 
space between tw^o vertical and copqentric cylinders. Both cylinders have 
perfprated walls. The inner cylinder into which is fed the water revolves, 
thus rubbing the coffee beans against each other, the wash water passing 
, outwards through the perforations of the outer cylinder. I did not have an 
opportunity of seeing the'se washers in action, so cannot speak of their 
rpIat^Ve merits. The second type undoubtedly allows for a more speedy 
action but, I was also told, is ffpt quite so-efficient where fermentation has 
been imperfect. ^ c'’ 

T may point out that attempts have been made to avoid fermentation 
and lb perform pulping and washing all in ®ne operationi The Rapenjg 
pulper has( been designed to do this. As I was .informed that the power 
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required i6 run this machine was very high and the results unsatisfactory, 
i did not make further enquiries in connection with it. 

As far as the operations of pulping and washing are Concerned, 1 do not 
think that any of the contrivances used in Java could with advantage be 
introduced here. If, however^ the area under robusta coffee grows and if, 
as seems probable, we siiall have estates mainly or wholly given over to the 
cultivation of this coffee, a change in pulping m<^chinery maj^ become 
necessary. * • 

After the washing, a preliminary draining and drying takes place on 
open grounds or draining ffoors consistkig of raised platforms of perforated 
iion siieets. This drying removes about 25 per cent of the moisture and is 
invariably followed by arying#with artificial heat. The drying ^s done in 
special houses coiiistructed lor the purpose. The heat is supplied from 
furnaces or heaters placed at or near the opposite ends of the buildings, 
these being fed with wood or coffee hulls, a special apparatus for feeding 
the Jatter being attached. 1 he actual heat is carried in large pipes above 
which is an air space, about 10 feet high. Then comes a platform or floor 
of perforated iron plates upon wlych the coffee is spread in a layer up to 
6 inches deep. Above this comes the protectkig roof. The temperature at 
the level of the drying floor is usually not allowd to rise above 65^^C. I was 
inJormed by one manufacturer of drying houses that during the later stages 
of drying it could be safely raised to lOO^^C in the case of robusta coffee. 
The coffee is kept constantly stirred di^’ and night by coolies, a gang of six 
at a time being required per drying house for each shift. The whole opera- 
tion takes from two to three days. The actual dVying operations do not 
.involve very much expense more especially as the wood and coffee hulls 
which are used can be obtained on the estates. The cost of the installation 
is* however fairly heavy and the time consumed is considerable. Recently 
proposals have been made by the technical officer of the Malang Experiment 
Station, Dr. Knaus, to adapt a drying apparatus used in Amerjca for maize 
drying, to drying of coffee. One such drying apparatus has beei) installed 
on a coffee estate in java at a cost of about 7,000 guilders {Rs.'7,700).#5fut 
the firm of Driessen and Holman in Malang have estimated lha? they can 
make a similar drier adapted to coffee for approximately 5,000 guilders 
(Rs. 5.500). This drier, which is essentially a tower dowm which coffee, 
moves between flues carrying heated air, i^> a continuous one, the coffee 
being returned to the top by a carrier till it is thoroughly dried when it is 
drawn off at the btfltom of the tower. This drier is designed to dry 30 
piculs (nearly 2 tons) of market coffee per clay of 21 hours. It would ih? 
too large for most oT our estates but 1 have little doubt that a smaller drier 
of the same design oould be manufactured here at a considerably lower cost. 
From the standpoint of possible spread of coffee berry' bor(\r, Uie question 
of drying coffee thoroughly on the estates i% an important one but, leaying 
this out of account, I consider the complete manufacture of cf)ff’ee on the' 
estate one of considerable importance U}^ the coffee planters of Souths Iinclia? 
If funds can be made available, 1 propose? stifrlihg experiments in this 
connection on our coffee experiment station.* » * 

In this connection, I may say Ti am quite aware that y-ials have beeii» 
made with coffee driers on coffee estates in South India. As far as I am 
aware, however, these experiments have bewi made wdth the* rotary driers 
generally used in Brazil. These have not comi? into use in Java mainly for 
the following reasoiiis which 1 take from Di> Knaus’ paper on ^^oiijern 
Coffee Driers {De Bergculturcs, p. 100^ 20 September. 1930.) : 

1. They cost too much in comparison fvath their capacity. 

, 2. They use too much fuel (about 1^-2 piculs) wood per picul o4* market 

coffee. 
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3. They require ccwitinuously much power (about 20 H,P*) for the 
production of two tons of coffee per 24 hours. 

In this connefition, I may say that Mr. Holman’s estimate lor the new 
drier is al:)out 2 H.P. for the same quantity of coffee per 24 hours. I may 
point out if the coffee planters in South India are to push the sale of their 
coffee in India itself, it will be necessary for them to organise the manufac- 
ture and preparation of coffee for the market. Some form of co-operation 
seems to be indicated but on this subject it would probably be unwise to 
speak here. 

CONCLUSIONS 

What have we to learn from the cultivation of coffee in Java and the 
efforts that are being made towards its imppvement? 

The most striking lesson is, 1 think, the importance of scientific investi- 
gation. While questions relating to manuring, cultivation, shade and the 
control of insect pests and plant diseases are all' receiving attention, 
undoubtedly the work which is looked upon by the Java coffee planter as 
of most value to him is that which has to do with the production of new 
high-yielding and disease-resistant varieties by selection and hybridization 
and the propagation of these varieties vegetatively by grafting. As is well 
known, this work has been given a very prominent place in the programme 
of the Mysore Coffee Ftxperiment Station and I believe that the results 
already obtained in Java may make us confident that we shall achieve results 
of great value. The importance off the choice of stock in grafting, of age 
of material to be used, of the most suitable time for grafting, and of the 
methods to be followed, have all been emphasized in this report and the 
information which has been collected in this connection should be of value 
to the Agricultural Department and to coffee planters in general. 

A second point whicfi 1 wish particularly to emphasize is the importance 
of experimental work on the estates themselves. As I have pointed out 
above, on every private estate visited by me, carefully planned experimental 
work was^'in progress. On some estates, the work would have done credit 
tS^in experiment station devoted entirely to the elucidation of problems 
connected with coffee cultivation. Dutch coffee planters realize that il they 
are to survive in the competition of the future it can be only if they utilize 
. every bit of information that science can place at their disposal and if they 
test all such information under the conditions existing on their estates. 
With the present coffee prices, which as far as one can see, are not likely to 
increase greatly for some time to come, it is only tht; most efficiently run 
' coffee estate that cad make a profit and this is sdmething which the South 
Indian coffee planter will have to realise if he hopes and expects to survive. 
The Coffee Experiment Station will do all that it can 10 provide information 
but the results obta'ined must not be blindly accepted. They must be tested 
with reference to the particular soil and climatic conditions of the individual 
estates, soAietbing which obviously must be done on the estates themselves. 

*' iTastly, the fact in^Javn, all the operations connected with the 

predication of coffee up to .th& stage when it can be put on the market are 
carried qut^on tfie estate^ themselves, is worthy of serious consideration. It 
. is true that thf much larger average* size of estates in Java and the greater 
abundance^of labour practically on the spot greatly simplifies the problems 
of manufacture. Still, I am by no means convinced that the manufacture 
'of coffee either on individual estates or through co-operative factories is 
not aiv economically sound, proposition. Certainly as far as drying is con- 
cefned, our conditions during harvest season are very much mofe 
favourable than those in JavUj As stated, I propose, if possible, taking up 
. experimental work in the designing of a cheap coffee drier to suit otir 
conditirns and I would present this subject to coffee planters as one worthy^ 
of their serious consideration. 
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COFFEE IN SOUTH INDIA*^ 

S OUTH INDIAN cofl'ee is grown at about 4,000 feet above sea-level. 
The soil is of medium texture a»d contains 'a little laterite, the 
slopes are not usually very steep, but the ‘general lie of the land is 
hilly. Most of the coffee appears to be in a healthy condition. 

Arabica coffee is the chief variety cultivated in South India. 
There are also areas of hybrid varieties known locally as “Robusta” although 
some of the leaves are of the* large dark Liberian type; the fruits are in 
clusters as in the Robusta type, but larger than the Robusta usually grown 
in Malaya. The oldej- fields are all planted with Arabica seed imported from 
Mysore, but practically all the new planting is “Kent’s Arabica”. 

• The Arabian bush is much more uniform and symmetrical than are the 
varieties grown on the plains. It has one main central shoot from which the 
primaries grow parallel with the ^ound, the secondaries being almost at 
right angles in the same plane. The “Kent’s Arabica” is a very similar 
bush, but the branches tend to grow i.n a more upward direction than the 
Mysore variety and curve over at the ends. 

The “Robusta” is usually alloweililo grow unchecked and becomes a 
large bush as much as fifteen feet bi^h, the branches spreading out so that 
they overlap from about eight feet above the ground. 

Planting , — Basket plants are much preferred to “stumps” as they 
develop very much better in the field and average four inches at two years 
old instead of only three as in the case of “stuthps”, while the generaf 
appearance of the basket plants also indicates that they are more vigorous. 
Another objection to stump planting is that as many as 40 per cent may die 
off shortly after planting out. 

The planting distanc'e on all estates is 8 feet by 8 feet square at wljk^i 
distance the mature bushes of Arabica just touch, but the “tlobusta” 
intermingle. 

The only form of cultivation is the digging of trenches along the spaces . 
between the rows regardless of the contour of* the land. These trenches are 
18 inches deep, 18 inches wide and usually about 34 feet long, unless there 
is a natural obstacle *uch as a rock or a shade tree. If an artificial stop is 
left it is from 3 to 4 feet long. • * 

The trenches are either cut in alternate spaces and left till they are full 
of debris, when fresh trenches are^cut in the other alternate spaces, or 
they are cut in every fourth space. In the fatter case it is \isilSl to cut a 
fresh set of trenches each year, so that every space is/^dug over once in four ^ 
years. Owing to the porous nature of the soil there are no signs of* the 
overflow from these trenc'hes starting stTeany> dqwQ the hill. ^ 

Weeding , — The weeding is done bv hanU Or scrapers. It is essential 
that the blades be not long enough for^the tools to F)c used sideways and the 
handles only just long enough to ol^tain sufficient leverage ^to remove the* 
roots of the weeds from the soil. ^ 

During the monsoons it is usual to hand pull only the Sig weeds so 
that the small weeds assist in checking soil eroSion ; scrapers are only used 
between the monsoons. As a result of this light weeding, the fields ^re 
dirty by the end of the south-west monsoc^. IJuring the drought preceding 
the break of the south-west monsoon p'nectically all the weed growth is 
killed with the result that “Dry wa.sh” frequently starts. 

♦ By E. A. Curtler in Malayan Agricultural Journal ^ Vol. XIX, No. 7, July, 1931. 
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Shade . — It is quite usual to see coffee grown under jungle^ shade, all 
trees of eighteen indies diameter and over being left when the jungle is 
felled for pianting^. After completion of the felling, groups of big trees are 
thinned out so that there is a fairly even stand of shade throughout the 
field. Some of the coffee growing under jungle shade is of excellent 
appearance. 

The shade tree most commonly planted is Grevillea rohusta^ which 
grows very well. The plan tinge distance varies between 15 and 25 feet 
square, the most usual Being 20 feet. Closer planting makes the shade 
rather too close and. results in less vigorous growth of the coffee. The 
object is to create a complete shade, but not vso dense as to be definitely 
dark. 

The Crevilleas are often topped at between 18 and 20 feet and kept at 
that height to encourage the trees to branch. The shade requires to be 
kept well above the bushes so that it does not “draw*? llTe coffee. 

The wild Jak Fruit (Artocafpiis sp.) is considered to be a suitable 
tree for shade in coiTee. On one e^state dadaps (Erythriva spp.) were inter- 
planted with the Grevilleas. T6ese trees are topped in September or 
Octoben, the branches being pla<'ed between the rows of coffee. Some of 
the old dadaps, 40 to 50 feel high, were still looking healthy and being 
topped annually. 

Pruninfr . — The Arabian variety is usually topped at 4 feet 6 inches. 
If a bush has been cut back too lovt, or if the head is broken off, a new 
shoot is allowed to grow till the brown wood is just below the correct height, 
at which point it is cut back at the correct height. 

The centre of the bush, for 9 inches all round the main stem, is kept 
open to allow entrance of light and air. With this object in view the 
bushes are examined thrice annually, about April, during the south-west 
monsoon (July-August) and again in October just before harvesting 
commences. All secondaries within the area are removed and at the same 
time any suckers from the base are cut off. 

«%^The acHual pruning is carried out early in the year, when all secondaries 
growing upward from the primaries and those whi('h (toss are ('Ut out ; at 
the same time, any others that have not a good show of flowering buds are 
.removed. Any branch that has start(‘d to “die back” is also (Tit off just 
in front of the outside living bud. 

The pruning system' on one estate is as follows: 

If the lower primaries start to die off, the strongest basal sucker is left 
bn the bush and allovved to remain till it attains the coi;rect height for top- 
ping. When it is topped the old stem is cut off just above the base of the 
sucker so that the old bush is entirely removed and the sucker becomes the 
main stem oT a* new bush. Thi^ practice is not general since some planters 
consider that bushes, c?h which the lower primaries die, should be cut out 
and replacecf by supplies from nursery. 

Harvesting . — Tn Sevath India cbffee flowers from March until May and 
the bulk of the cfop is ripe !n S^ovember and December ; a few odd berries 
ripen during* October and the harvest ps^ally continues into January. 

' As, a general rule, the bushes are not allowed to carry a crop till they 
are in their (fifth year, but some of the more forward bushes may be allowed 
tg carry a small crop during the third year. The primaries are" not allowed 
to carry any crop, all flowefs and small fruits being rubbed off when the 
cent;^^e cJf the bush is cleaned out during the flowering season. 

The berries are collectecl as Cjon as they are a deep rpd . colour, the 
fields being gone through as fraquelitly as may be economically possible yvdth 
fhe available labour force. The crop per acre varies between ^ and^ cwt. 
per antturn. • 
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Manuring . — The coffee is usually mainured twice a year, in April and 
in October. For the first application, the dressing is 2 cwt. per acre and 
for the second it is increased to 3 cwt. On some estates geveiii more than 
this is normally g^iven, but owing to the low price of coffee in 1930 manuring 
had been considerably reduced and in some places entirely omitted. 

The mixture is sent up by the Agents ready for application so that no 
exact details as to its iingrcdients were available. It is generally a com- 
plete mixture with nitrogen in the form of stdphate of ammonia, phosphate 
as bonemeal and potash as nitrate of potash. 

• The manure mixture is applied in a small trench scraped out with the 
hand, below the perimeter of the , branches on the upper side of each bush. 
Each labourer has a tin which, when full, holds enough manure for one 
bush and he spreads the manure? evenly along the trench previously* opened 
out, then covers the mixture with a thin layer of soil. This work requires 
to be closely watched t,o make certain that the correct amount of manure is 
applied per acre, since with 680 bushes per acre^ a small error in the amount 
applied per bush becomes an appreciable error in the aggregate. 

leasts and Diseases. — Although the cf)lTee berry borer Cryphalus 
hampei) is common at the lower elevations in South India, it has not yet 

attacked the up-country areas. In fact, no serious pest was brought to the 

writer’s notice. 

The coffee leaf disease {lleniileia vasfairix) is common, particularly 
during October, but the attacks are not* virulent. The Mysore variety of 
coffee is more liable to attack than is ‘^‘Kent’s Arahica”, but in no case was 

the disease serious. It is usual to spray any diseased bush with Bordeaux 

mixture, biit the estimate for this work is frequently reduced or cut out by 
the Agents, 

•Occasionally, a case of black leaf rot (Coriicium Koleroga) occurs. 
The effect of this disease is to turn all the leaves black. and they subsequently 
fall oiT the bushes, sometimes collecting together and forming “birds’ 
nests’’ among the branches. . 

This disease should he ('ont rolled by the ('olIfH'tion and burning of 
attacked leavi‘s and branc'hes. Bordeaux mixtuia* elfe*('tive]y ('ontrols tfiis 
disease as well as H. vastiiirix. 

Manufaeiurc. — The site for the coifee store, as it is commonly called, 
should be as high up on the estate as possible, provided that there is an 
adequate supply of water, a ready access to a road and a sutlicient slope so 
that the pulp can be carrie^ out of the store by gravity assisted by the flow 
of water. ^ 

The water supply /nust be constant and should be as clean as possible. 
In order to ensure an ample supply, the ravine down nvhich tiie stream 
comes is dammed at a suitable spot to formta reservoir, from which the 
water can be drawn if the stream runs loo slowly. Tfie reserve! T i also acts 
as a catch-pit for any stones or debris that may be brought down by# the 
stream. To ensure that no stones or detris lare rairied into the factory, 
at least three pits must be provided in the duct,»w'hilf beyonA each pit tliere 
must be a piece of wire-netting placed ^gross the duct to hold up leaves 
or light material held in suspension. , # . 

The only machine used in the factory is the coffee pulper, whi/d! removes 
the outer coat from the fruit. This is done by squeezing the fruits between 
a stationary and a rotating surface. The most common type of machine is 
one with a narrow wheel of about 30 inches in diameter, with indentatiotPs 
which carry the fruit along and squeeze it;ihgaiust an inclined plane. The 
more modern type of machine has a cylinder the bottom of the hopper 
which squeezes out the berries from the fruits, against an adjustable ly-east, 
which can be set according to*the size of the fruits that are being pulped. The 
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larger machines of this type are fitted with rotary screens which separate 
the half-pulped fruits from those that have been pulped clean. This machine 
is more efficient than the previosuly mentioned type which allows half-pulped 
fruits to pass. 

With both types of machines the fruits are carried through by a stream 
of water, which afterwards flows away with the pulp in suspension, hence 
the need for a good supply of clean water to the factory. 

As mentioned previbusly, the, store should be on the side of a hill, so 
that the fruit may be brougfht into the upper floor of the factory at the higher 
end and stored there. The pulpers are placed on the floor with a shoot 
leading from the storage room to the macliines. The water duct and fruit 
should be close together, so that one attendint can control the flow of both 
the machines. 

The berries from the pulpers are carried into a fermenting tank, which 
should be large enough to hold a maximum day’s crop when filled to 
within six inches of the top. 

On the up-country estates ^it is usual to have four fermenting tanks, 
since 'at altitudes of between 3,500 ancf 4,000 feet it is not always possible 
to obtain a satisfactory fermentation in three days. 

The beans are allowed to remain in the fermenting tank till every 
particle of the mucilaginous layer has been removed by rubbing with the 
feet of the labourers. ^ 

When the berries have been sufficiently fermented they are floated off 
into the washing tank, which should be twice the area of the fermenting 
tank and have a separate supply of clean water flowing into it. Beyond the 
main washing tank is a smaller tank into which all the small and broken 
berries are floated to keep them separate from the main lot, as their 
presence iin the main part of the crop considerably reduces its market value. 

After, the berries have been thoroughly washed, they are sun-dried. 
The drying may be done either on a cement barbecue or on hessian spread 
over a f,*amework of lathes about three feet from the ground. The latter 
method has the advantage that, it allows a current of air to pass under the 
beans thus expediting the drying process. If a barbecue is used it should 
have a convex surface so that all the water can run off rapidly after a 
shower of rain. 

When the beans are thoroughly dry they are packed in sacks for 
‘ despatch to the dealers. ^ 

A shed should be provided at a considerably lower level than the floor 
of the washing taijk. In this shed a conical or pyramidal frame is erected, 
which wiir’hold back pulp but ^^llow water to drain through. The pulp from 
the machines washed down over the frame and left to drain, as is also the 
refuse froAi tKe fermenting tanks. At the end of the cropping season this 
^pulpSs mixed' v^ith d^da^c toppings or other vegetable matter and chemical 
mam^res, then ^kept under cj)ver in the form of a compost for use as a 
coffee maiyire in the following October. 
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• SOU- SURVEYS AND THEIR 
UTI LIZA TION* 

F or some years past, many countries of the world have engaj^ed in 
the making of soil surveys. Various methods have been 
suggested and tried, and numerous reports published. Of special 
interest is the work in the Umted States’ which, for the past 
thirty years, has proceeded, without interruption under the 
guidance of the Bureau of Soils and, later, of the Bureau of Chemistry and 
Soils of the United States Department of Agriculture; idi co-operation wdth 
the various Stales. This work* has been very extensive and has covered 
all parts of the Union. It hts also embraced the surveying of* a great 
variety of agriculturaU climatic and soil conditions, so that it might well be 
considered an outstanding example of the successful application of soil 
surveys to the classification of the soils of a nation. There are no available 
data .regarding the extent of the soil surveys completed to date within the 
United Slates, but, up to, and including year 1912, the survey of over 
333,000,000 acres had been completed. It is impossible to say what aL'reage 
has been added duriing the seventeen years, but it is (juite possible that the 
present surveys would show published work conc'erning well over 
MOO, 000, 000 acres. 

A soil survey may be defined as the identification, classification and 
mapping of the various soils of any given distri('t. It should embody 
fundamentally a detailed study of thfir present and* possible future utiliza- 
tion — the methods of cultivation and fertilization now in use on the various 
soil types, and suggestions for their improvements. Such important factors 
as crop adaptations and systems of farming as applied to the difl'erent soils 
also re('eive careful consideration. The soils recognized are then classified 
and their oc('urren('e and distribution ac'curalely rec'orded on a map. The 
('omplcted soil survey with the ac('ompanying report and map represents a 
('omplete inventory of the soils of the partic'ular district, together vti’th mmiv 
impoitant facts comerning llieir <'ultivatit)n, treatment, aiul utiliztRion. 

In Americ'a, soil surveys hav^e been more extensively made and utilized 
than anywhere else in the world. It may be of interest, tlierefore, to describe 
briefly the Ameritan system of soil classification, which has worked very 
satisYactorily in tlie United States, and to refer to some of the field methods, 
and to the value of ll^* work to varied agricultural interests. 

The .ImcWcan Mefhf}d of S(n1 (lassificnLiou. — "?he most important • 
principle oT the American system of cfassificalion is that it is an economic 
one, and that soils ar^^ defined, and classified on the basis of the character^ 
istics of the soils themselves, rather than in their relationship* to other 
factors, such as geology, climate, natural >fegetatioa or crop. The unit 
of classification is the “soil type”, which is a combination of* a “Series 
Name” and a “Class (Texture) Name” a^, for example, “Sassafras Lbam” • 
in which “Sassafras” indicates the “Series Nffm^^’*and “Loam” the “j^^lass 
(Texture) Name”, the two names together refrreseattng “tfte sod ^vpe”. 

The Soil Series . — The determination of the Soil Scries is based upon 
the following soil characteristics : • ^ ’ 

I. Geological Origin of Soil Material • 

II. Mode of Formation. « 

III. Topographical Positioin. , • 

IV. Drainage. ^ 

• . V. Profile. ' >1 y 

* By Profe^ssor l.inwood L. Lee, B.S. (of the Agricultural Experimeyt Stadgn, New 
TerseVt IkS.A.) in The Journal of the Mysore AgriciiHnral and fhperiwental Union, 

Vol. xn, No. 1, 1931. 
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The Soil Class (Texture), — ^In the United States it is recognized that 
all soils are tnade up of the following soil separates: 

Fine Gravel ••• 2 to 1 mm. 

Coarse Sand ... ... 1 to 0*5 ,, 

Medium Sand ... ... 0*5 to 0*2 ,, 

Fine Sand ... ... 0*2 to 0*1 ,, 

Very Fine Sadid ... ... 0*1 to 0*05 ,, 

Silt ' ... ‘ ... 0*05 to 0 005 ,, 

Clay ... * ... 0 005 to 0 ,, 

together with more or less organic matter. 

The content of organic matter in soils, except in rare cases, is small, 
seldom ‘^amounting to more than 10 pert* cent in agricultural soils and 
usually much less. Furthermore, if thoroughly de.'omposed, as in the 
average soil, it is extremely fine in grain and falls within the clay group of 
the soil separates. It is evident, therefore, that the texture of most soils 
depends mainly upon their mineral composition. It is further evident, that 
the heaviness or lightness {tex;t,ure) of any soil depends upon the relative 
proportion of the various soil separates of which that soil is composed. 
Experience has shown that a great range of combinations exists and there- 
fore twenty textural groups arc recognized. These groups are as folUnvs : 

(1) Coarse Sand. (11) Fine Sandy Loam. 

(2) Sand. ( (12) Very F'ine Sandy Loam. 

(3) Fine Sand. (13) Loam. 

(4) Very F'ine Sand. ^ (14) Silt Loam. 

(5) Loamy Coarse Sand. (15) Sandy Clay Loam, 

(6) Loamy Sand. (16) Clay Loam. 

(7) Loamy Fine ‘Sand. (17) Silty Clay Loam. 

(8) Loamy Very Fine Sand. (18) Sandy Clay. 

(9) Coarse Sandy Loam. (19) Clay. 

(10) ' Sandy Loam. (20) Silly Clay. 

V - . , 

' If gravel, stones or shale be present in such quantities as to influence 
the ecoinomic value of the soil type the terms “gravelly’', “stony” or 
“shale” are used in addition^ to the class name. 

In the actual determination of the soil class (texture) in the field only 
the surface layer (6 in. to '12 in.) received consideration and the class of 
the soil type is named accordingly. The other characteristics of the parti- 
cular soil type und^r observeition are also examined ih the field and the type 
is classified in a definite “Soil Series” according tp these characteristics. 
The series name, together with the class name, designates the “Soil Type”. 

Makieifr^he Shil Map, — In the actual soil mapping in the United States, 
the fieldmen availab^ in a given area are divided into field parties, two or 
more me« working together in each party. Three men often w-ork together 
to i.d vantage. ' Automobiles eqjiipped with special speedometers for the 
measuring of short 6isl.anc<g*s are used for transportation. The usual pro- 
cedure is to choose e?,ch dUy a circuit for survey surrounded by roads or 
lanes, on'e man remairting wdth the <car and surveying the soils along the 
roads, the other men walking through the fields also identifying and mapping 
the soils^ f|ind joining the car at a previously appointed place. The soil 
boundaries mapped by the various men are then discussed and joined. Each 
man is, of course, equipped with a base map upon which the soil boundaries 
are {placed, or having no base map^ constructs his own with the assistance 
of a plane table. One man, usu ally the "one having the greatest experience, 
is placed in charge of all thb parties and is responsible for the planning and 
conduct of ,a11 the field work. At the completion of the survey, he is also 
charged with the preparation, for publication, ‘of the report of the area, ' 



H<)W Soil Types are Determined , — The soil surveyor’s tools are a soil 
auger about 84 to 4 ft. in length capable of extension to 2 or 3 ft. deeper if 
necessary, a spade and a hand trowel. In ordinary soil surveys, the auger 
is the implement most used. With this instrument, the surveyor determines 
the texture of the surface soil and establishes the class of the soil type under 
examination^ together with the other various characteristics of the whole soil 
section to a depth of 3 ft. or more. He, therefore, examines the whole of the 
soil profile with the soil auger. The n ember o^ examinations necessary 
depends entirely upon the amount of detail encountered in the field, but in 
no case, in detailed mapping^ are examinations made at a greater distance 
than a quarter-of-a-mile apart. AVhen all the soils of the selected area are 
identified and mapped, the repyt of the area is written. ^ 

The Soil Stirvey Report,-- ‘The soil survey report aims to give a very 
brief description of the area under survey, such as its location, boundaries, 
size, the general physiography, topography and the drainage of the region. 
Brief statements are made concerning the character and destiny of the 
populatioin ; principal towns; transportation facilities by rail, road or water; 
markets; and climate. The distrihyution and amount of rainfall; extremes 
of heat and cold, frosts, and the length of the growing and grazing season 
are given ; and the influciu'e of these climatic factors on the agriculture ol 
the region is stated. Considerable information concerning the present 
agriculture of the area is also included, such as the history of crops and 
soil usuage, the present status of agricliUure, with particulars of the main 
money crops and principal subsistem'e crops. Onsus figures are quoted 
showing the extent, yield and valui* of the difi'erent crops produced and the 
number and value of livestock. The adaptations of various crops to the 
soils of the region are mentioned, together with such facts as methods of 
cukivation ; farm equipment used in the area; rotations practised; fertilizer 
treatments to pastures and the various crops; the* kind, efficiency, wage 
and abundance of labojr available; the average size of farms, and the tenure 
and money value of land. This information aims to furnish the r^a-der with 
a clear idea of of the general nature of the various agricultural ^onditiemlR 
existing within the region. 

Most of the report, however, is given to a detailed discussion of the 
soils, each soil type is named, its colour, depth, texKirc and profile described^ ' 
togctlier with a detailed dest ription of the location, topography, drainage, 
agricultural irnportan^'e and nature of use, i.e., whether as arable land, 
permanent or tempoiarv pasture or for forestry. The relative importance ol ^ 
crops grown on soil type; the average and range of crop yields 

obtained; how the ('ultivation of each particular soil type is handled; the 
kind and amount of fertilizer used on crops; the cash valu)? of each soil type; 
and such suggestions ('oncerning the improArement of cultural practices as 
comparative observations may dictate — all these points are also^ related ’in 
detail for each individual soil type. # ’ t 

The completed report, therefore, furmshef* a (.*on^i(lerahle fund of agri- 
cultural and soil information of great value l» liotlj practiced and sci(.!ntific 
interests, and it is the aim of this pappr, to attempt to point out thc^value of 
such soil surveys and to indicate how .soil survey reports.* may be. best 
utilized by all those interested in the various agricultural pursuit?#. 

Value of Soil Surveys to lustilutums of Res^earch . — Soil surveys are of* 
inestimable value to agricultural research institutions and especially to^ those 
engaged in the solution of crop production and other problems of the soil, 
frbm whom advisory information upon ;ilese tsubjects may be expected. 
Usually in England and elsewhere, such Tnsthutions are charged with the , 
duty of supplying this information in some specific district, such as J:wo or 
three counties or a large political sub-division. In the United States, each 
State supports at least one, and sometimes more than cwVe, Agricultural 
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experiment station having the same responsibility within its respective State. 
Theses institution>s are, therefore, greatly interested in their own local 
problems of crop and soil treatment. It is also generally recognised that 
different soils respond differently to given crops and given treatment, and it 
is, therefore, very essential that the extent and identity of the soils under 
treatment be thoroughly understood. This information the soil survey 
supplies., The manifold advantage of such basis information can hardly be 
questioned. By such a system in experimental soil work, all experiments 
are located on typical soil types with the assurance that results secured are 
applicable to the same soil under the same climatic conditions, and that 
conclusions drawn are of the utmost scientific accuracy and practical value. 
The State Experimental Stations of the St^te of Iowa are so convinced of 
the soundness of the system that there have been established throughout the 
State many soil experiment fields located upon specific representative soil 
types as identified and classified by soil surveys. The results from these 
experimental fields are giving basic comparative information for each soil 
type, and upon such soil problems as the use of farm manure, the application 
ol lime, the addition of ^losphofus cither in the form of rock phosphate or 
super ‘(acid) phosphate, the use of complete commercial fertilizers and the 
turning under of crop residues. By such work, the experimental error due 
to soil variation is reduced to a minimum. The same principle applies in 
other lines of agricultural research in which the soil factor plays a part, and 
satisfactorily, accurate experimental! results will only be obtained by an 
understanding and classification of the, soil types concerned. This informa- 
tion the soil survey supplies. 

Soil Surveys and the County Organizer^ Advisory Chemist and 
Advisory Specialist. — The task of the county organizer and advisory 
chemist in any agricultural community is a most difficult one, and eac'h 
crop-year brings with i\ additional problems and responsibilities. If the 
fruit crop of John Smith fails to respond to a certain cultural treatment or 
method of disease control or if Will Jones desires to grow a crop of sugar 
beets and has never before attempted the culiivatioin of the crop, the adviser 
is expected to furnish the necessary magic to bring about the desired result. 
Great advances in agricultural science in the past decade have enabled the 
adviser to give most helpful advice. In the case of the proposed sugar beet 
crop, he is able to tell the grower at once the name and variety of the best 
seed, the kind and fertilizer needed, and complete information concerning the 
cultural practices known to be successful in the production of the crop. In 
' fact, he has available and actually furnishes very full information upon every 
condition necessary for successful production except the soil and the weather. 
Weather conditions are, of course, beyond human c*ontroI, and add just 
another speculative' element to crop production, and the interest of farming 
practice.; but concerning the soil, how much more simple the problem would 
be were thb adviser able to designate and, upon examination, point out on 
4he grower’s farm the^soil best suited to the sugar beet crop, or, in the too 
frequent absence of a de.sirable soil type, advise against the proposed plant- 
ing and suggesf other evops which he knows are successfully grown on the 
, soils in question. ^ 

With I the many duties of the adviser, he is quite unable to make 
personal detailed soil studies, and for lack of a soif survey the necessary 
‘information would not be Vo hand. Once the soil survey is completed and 
published,, however, a groat fund of soil information is at once available, 
and, with a little study of the r,f^ort and.. soil map, the adviser soon finds 
himself in a position to say to Jones that the best soil on his farm for 
• the growing of sugar beet is the ‘‘Rexton Sandy Loam"’; further that there 
are abbut 40 ‘'acres available, and to obtain ma:^imum results ^vith this soik 
crop requires about 750 pounds of commercial fertilizer to supplement the 
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application of about 15 tons of farmyard manure. He can further advise 
that there are or arc not other soils on ihe farm worthy of consideration for 
the productioiH of the crop, and the programme of beet production must be 
regulated accordingly. Information of such a basic character cannot fail 
to be appreciated in any agricultural communit)*, and it is only through the 
availability and utilization of soil survey reports and maps that it becomes 
available. The expansion of the application of such advice to the production 
of any crop on available soil types of a country, or even national, area* is of 
inestimable value in the planning of present or future economic production 
programmes. 

The Soil Survey and the Fartn*er . — The farmer is the ultimate consumer 
of all economic agricultural infermation, whether it concerns machinery, 
animals, crops or the tilling of tne soil upon which all his efforts depend. He 
it is that all agricultural research aims, directly or indirectly, to help. I'o be 
successful, soil surveys must be of benefit to the farmer or their existence 
can haediy be justified, and the expenditure of public funds in obtaining 
them would be entirely unwarranted. How lljen do soil surveys benefit the 
farmer, and how' can lie utilize them tQ his advantage? This at first Ihoyght 
seems a ditlicull task; for, as an individual, he is already nearly overwhelmed 
with his many practical problems ; and it is indeed difficult for him to find 
time and a place in his overcrowded mind for the new discoveries the scieince 
of agriculture has to offer. He does, however, realize that his whole well- 
being is to a large extent dependent upon^lhe skill with which he cultivates 
and understands the responsiveness of hiis soil to his ellgrts. For years and, 
sometimes, even generations, he and his ancestors, consciously or unconsci- 
oas.]y have been close students of the soil, and have learned by experience, 
just when the “clay field “ should be ploughed and how the best seed bed 
*s prepared on that “sandy piece” that the “sandy piece” grows good sugar 
beet but poor wheat, while on the “clay field” tlie conditions are reversed. 
In the little sphere of his own farm, he is an expert on the utilizalioin of his 
own land, but at a total loss to express himself in soil terms uniyersally 
understood by himself and others. Here the soil survey comes Jlo his' 
assistance. He obtains a soil survey report of the area in which his farm is 
located, he refers to the soil map and perhaps with some effort, locates his 
land; closer observation shows him that the “clay field” really isn’t “clay” 
at all, but .Sassafras Loam, and the report alsc/ says that this soil grows 
excellent wheat but a poor quality of Sugar beet, just as he knows it does. 
Reading further he find? that it alst> gives exi'ellent relurns v\ ith Im erne oi 
potatoes. Immediately comes the idea — “there on my Sassafras Loam I’ll 
put the lucerne crop I ineed so badly and have always been afraid to attempt”. 
The educational work is* started; soil terms come into use ip the community ; 
the county organizer and advisory specialist, with the use of ‘soil* survey 
maps and reports, are soon able to identify, name and vinderstand the crop 
adaptations, cultural treatment and economic utilization of the soifs of the 

district, * ‘ ^ 

» * * 

All the agricultural interests find themselves*, on common ‘,‘soil grouml” 
and just as heretofore they have been able to recognize, name and iinder- 
stand the economic value of Jersey cows, white leghorn chic'keps and alike 
clover, they arc able by reference to soil survey value maps rq)orts to 
identify, recognize, and uinderstand the economic value and cri)p adaptations 
of soil types. Scarcely more need be said of the Value of such information 
to the individual farmer, once it finds root in the •agricultural commuiVity.* 
It should be emphasized, however, that it is ^ifiirult for the average farmer, 
personally, to seek and digest soil survey rei^^)rts, Init the duty of conveying 
the soil facts lies with the county organizer, advisory specialists and other 
agricultural agencies who musf, of course, first acquaint themselves witH the 
use of available soil survey reports and maps. * ^ 
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Soil Surveys and Land Utilization , — Perhaps the broadest and mo$t 
useful application of the practical value of soil survey repiut^ finds expression 
in the study of the utilization of lands for agriculture or other purposes. 
Such studies embrace the present as well as future possibilities of the land, 
and thus, assist in the economic utilization of land already developed and 
indicates its potential possibilities. All agriculture is, of course, dependent 
upon the land available for cultivation or other purposes, and a complete 
understanding of its qlassifiea'tion and utilization is essential for success. 
This applies to the agriculture of an individual farm, a country and even a 
nation. 

As an i^xaniple of its application to large land areas the Stale of New 
Jersey, U.S.A., is of interest. I'he boundaries of New Jersey embrace an 
area of approximately 7,000 square miles br 4,500,000 acres. The value of 
agricultural products varying from season to season is between £20,000,000 
and £30,000,000. This return comes from a great variety of crops and other 
agricultural products. Among the crops produced (in lS-26) and their 
approximate average the following deserve mention: 

Less intensive crops suc«\i as maize, wheat, oats and rye occupied 
approximately 340,000 acres. There Viere about 412,000 acres of hay made 
up of timothy, clover, and alfalfa (lucerne). Pastures took up 355,000 
acres. There were over 5,000,000 fruit trees, mostly apple and peaches 
nearly 200,000 acres of ' intensive crops, such as white potatoes, sweet 
potatoes, tomatoes, asparagus an^d a great variety of other market garden 
crops. In addition, there were about 122,000 cows and 4,000,000 chickens. 
Forests occupied about 2,000,000 acres. In this State, the lands are, there- 
fore, being utilized in a most diversified manner. Further land values are 
high and agriculture is becoming rapidl}^ intensified. It is highly essential, 
therefore, that each soil type be utilized in the most efficient and economic- 
manner. Fortunately, a complete detailed ^oil survey of the whole of New 
Jersey is available. This representing, as it does, a complete inventory of 
the soil resources of the State, is assisting in the solution of many agricul- 
tural problems. 

Art analysis of the data made available by the soil surveys shows that, 
in New Jersey as a whole, tliere arc 2,511,194 acres of well-drained arable 
soils available, 1,091,510 'acres of soils needing drainage and above 

717.000 acres of soils not adapted to cultivation and therefore best 

utilised as permanent pasture or as forest lands. Of the arable 
lands, it is known and well established that certain crops an:l crop varieties 
grown in the State* are better adapted to certain soil types than others. For 
example, the field studies of the soil survey indicate that the best soil for 
the production of white potatoes is the Sassafras*- Loam, and the State 
possesse^e. a fotal 6f 184,290 acres of this soil The acreage of potatoes 

produ(.:ed is now about 70,000 acres, showing that there still remains a 
pgtentiali acreage of about 114,000 acres available for this crop. Should 
economic conditions warraint the,, expansion of the potato acreage, therefore, 
the Sassafras Loarh \vqul(i be the soil type, strongly recommended for 
developement. I'he same information is available for wheat and oats, 
timothy and clover, maize, rye, alfal6i, swe^t potatoes, orchards and small 
fruits^., Cranh'^rries and vegetabJes— in other words, all the crops under 
cultivatidh.^ witliin the State. 

Of the land needing drainage, it is estimated that approximately 

200.000 acres of these soil types are of sufficient potential value tp warrant 
the expense of immediate reclamapon. The balance of ajl land of this type 
in the State, under preser.t economic cohditions; Is best uliUzed either as 
permanent pasture or for forestry. With the study of such complete soil 
inlorfination-, this State is putting into effect a spUnd policy; 

and agricultqral development are bqing made ^ossibfe inform% 

tibn avai^able^ in the completed soil ^rvey. % ! ; 
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The county orgfanizers, advisory specialists and research workers of the 
agricultural cbllege and experiment station, and the farmers of New Jersey, 
are being educated in the application of soil surveys so that they may all be 
able to identify soil types by name and understand , the characteristics, 
utilization, and value of ihc various soils in the State and on their own farms. 
This phase of the work naturally take some lime but it is progressing 
rapidly and, in the near future, the county organizer and the farmer will 
discuss the value of Siissafras Loam as compared with the vShrewsbury 
Sandy Loam for the production of potato oT- any other crop, just as they 
now talk over tlie relative possibilities of 'Shorthorn and Jersey cattle for 
the 'farm herd. In short, the soil survey has enabled all those engaged in 
agriculture to express themselves ui soil terms, the lack of which, hitherto, 
has been a serious handicap to the exchange of helpful ideas gained either 
by experimentation or practical Experience in the cultivation of soil types. 

Soil surveys already completed throughout the United States have 
given soil terms and sbil classification a national sc'ope ; the completion of 
additional surveys in other countries makes for international soil under- 
standing. Agricultural conditions of one nation constantly affect others, for 
present agricultural problems are woHd-vvide^ ( hanging economic ('oiulitions 
constantly affet't crop production ; while shifting markets and increasing 
competition furlh(?r complicate matters. As the centres of population 
increase, extensive methods of production give way to intensiv^e cultivation; 
new irrigation projects develop and unsuccessful ones fall by the wayside; 
afforested areas become new arable ancP pasture lands; there is an over- 
production of agricultural products; prices fall; unprofitable marginal lands 
go out of production; erosion takes its toll and further depletes them; there 
is. a world-wide depression in agriculture; farmers become^ bankrupt and 
leave the land. 

ft 

’All this has taken place from lime immemorial ; it is taking place at the 
present time; “W'hat is the solution we all ask at the same time 
realizing the many complicated factors involved. The solution of all our 
agricultural problems is most difficult and perhaps, sometimes* seems 
impossible. We may, at least, be sure that the sooner the soils of iiwiliviclual 
farms, counties and nations are completely surveyed, tlie sooner we may 
hope that world-wide prosperity of agriculture to which every conscientious 
tiller of the soil is entitled. 
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REVIEWS 

DISEASES OF TOBACCO IN SOUTHERN 
RHODESIA 

IBy J. < . I*. Ilitpkins, Dopnrinx ut of Af'ricuUurf', S.'ilisbury, S. RhoUosla. Thrct; sbilliufjs and six- 
pence, fHJSt irrej . 

T his booklet by the Government Plant Pathologist, Southern 
Rhodesia, js published uinder the authority of the Minister of 
Agriculture and Lands who writes a foreword. 

As a scientilic treatment ^of its subject in a way that can be 
read and understood by the practical tobacco grower^ this book is 
a mosr: welcome one. Its value, too, is gi^eatly enhanced by the ('haracter of 
its illustrations. The 24 photographs, 14 figures and 6 coloured plates being 
models of what is required to enable the grower of the crop to recognize and 
understand what is wrong in his fields. 

Tobacco is a crop that is perhaps never entirely free from diseases and 
it is very necessary that signi of various pathological conditions should be 
known to the grower so that he ca'ii early dfH'ide the particular disease 
attacking his crop and the importance to be attached to it as well as any 
remedial measures advisable to apply. These matters arc simply explained 
without too bewildering an attempt to cover a large field of scientific refer- 
ences upon the subject. ^ 

We need say little more about tjliis book than that it can be very highly 
recommended to all who would produce a commercial crop of tobac'co. 


THE USE .OF FERTILISERS IN TROPICAL. 
AND SUB-TROPICAL AGRICULTURE 


|By jiicob, Ph.n,, ami \', royl**, M.Sc. (pp. 272, 101 illustrarjnnb), It-ii shillings and sixpfaicw net: 
fc.. ncntil S.-id., lO.'llJ. 

Pa.t I of this book deals in a general manner with “Fertilisers and 
their relation lo plant gnowth and soil conditions”. The funt tions of the 
various fertiliser constituents in the physiology of plants are described. A 
chapter is devoted to the qomposition and formation of tropical soils, here 
attention is drawn to the inecessity for care in taking samples of soil for 
examination, and details are given for satisfacton/. sampling. The more 
important fertiliser's are described, with direction for calculating the compo- 
sition of ml.itures, for avoiding incompatibles, and similar information. An 
account is also given of the general conduct of manurial trials in plantations, 
and this, is chapter to which attention may be paid; the difificulty of esti- 
mating the effect ^of different manurial treatments — even when scientific 
accuracy<jis not aimed at — is not always realised and is here well pointed out. 

*,This part of the book, thopgh covering familiar ground, does present 
a clear survey of thh subjec t. 

Part II, dealing with ?he manuring of individual crops, covers a wide 
field. ' It' must be said, however, that it will not add much to the plainter’s 
knov^ledge ;^/hus, the coconut* planter may be presumed to know of 
Mudalivar^ R^japakseAs experiments, and of the Colombo Commercial 
Company’s trials, which ^form the basis of the chaptef on coconut palms. 
The fact is, that there remain many questions to which definite answers 
cannot be given and as the authors rightly f^int out ip their foreword, at 
this time of trade depression ,^t may seem idle to write of manuring or 
anything involving outlay. ‘ Actually it is just the time to study the balance 
between the cost of manuring and increased yield, and to that extent the 
present work is useful in indicating lines on which to work. 
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IMPERIAL BUREAU OF SOIL SCIENCE 
—TECHNICAL COMMUNICATION No. 20 

“LUCERNE INOCULATION, AND THE FACTORS 

•k . • 

AFFECTING ITS SUCCESS” 

IBy H. G. Thornton, D.Sc., 39pp. li. Sd. nett.] 

Dr. Thornton is the chief Ijacteriologist of Rothamsted Experimentar 
Station, England, and more than any other worker, he has been instrumental 
in advancing the successful use of bacterial inoculation in the growing of 
lucerne. 

The booklet contains a short summary of the researches that led up to 
the discovery that the enrichment of nitrcjgen in the soil, following the 
growth of a leguminous crop, was’ due to the action of nitrogen -•fixing 
bacteria in the root nodules of the legumes. It has further been shown that 
the presence of the bacteria is essential for the healthy growth of the host 
plant, and the frequent failure of lucerne, under apparently suitable soil and 
climatic conditions, is often attributable to the abseru'e of the necessary 
organism from the soil. The idt^a of •“iiKX'.ulating” unsatisfactory soils 
dates back to 1887, but it is only recbnlly that the practice has come into 
prominence, owning to the success following improved methods of technique 
in the preparation and application of the bacterial cultures. 

^Dr. Thornton gives full details of both the scientilic and practical aspects 
of modem lucerne inoculation, with some remarkable .figures illustrating the 
success of its use in England, Similar success has follow’ed incu'ulation in ^ 
many of the Dominions, although carefully controlled experiments have not 
been made on any large scale. Dr. Tht)rnton believes that there is great 
scope for its use overseas, especially in tropical countries; 

The Communication should receive the serious attention of all interested 
in the growth of lucerne. 
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MEETfNGS, CONFERENCES, ETC. 


TEA RESEARCH INSTITUTE 

MINUTES OF BOARD MEETING 

Following are the minutes of a Meeting of the Board of the Tea 
Research Insititute of Ceylon, held in the Victoria Commemoration Buildings, 
Kandy ^ at 10-30 a.m. on Friday, the 23rd October, 1931, 

Present, — Mr. R. G. Coombe (Chairman) , the Director of Agriculture, 
the Hon’ble Mr. T. B. Panabokke, Messrs. A. G. Baynham, C. E. Hawes, 
J. W. Oldfield, H. Scoble Nicholson, J. D. Finch Noyes, John Horsfall, 
Jas. Forbes (Jnr.), A. W. L. Turner (Secretary), R. R. Muras '•(Asst. 
Secretary), and by invitation pr. Roland V. Norris (Director, T. R. I.), 
and Mr. J. W. Ferguson ( Visiting A^nt). 

Absent, — The Hon’ble the Financial Secretary and the Hon’ble 
Mr. D. S. Senanayake. 

1. Notice calling the Meeting was read. 

2. Minutes of a Meeting of tfie Board of the Tea Research Institute of 
■Ceylon, held on the 24th July, 1 931 ,r were confirmed. 

Meetings, — The Chairman said that he had received a letter from the 
Director of the Institute, suggesting that one Board Meeting each year 
jshould be held at St. Coombs. 

He proposed that their April Meeting be held at St. Coombs. 

The Board agreed to this suggestion. 

3. , Members of the Board, — ^The Chairman welcomed back Mr. John 
HorslalJ,^ who had returned from leave, and thanked Mr. Gordon Pyper for 

‘acting during his absence. 

4. FINANCE 

(a) Statement of Accounts as at joth September^ ^93^* — A copy of 

which had been sent to each member of the Board was adopted without 
comment. - 

(b) Es^imaies^for the year igjz with the Finance Sub-Committee's 
recommendations thereon, — The Chairman said that these Estimates had 
received more th^ ordinary scrutiny by the Finance' Sub-Committee. 

After the Estimates hadobeon considered. Major Oldfield proposed and 
Major Nicholson seconded that the Estimates for 1932 be adopted. 

' This^was linanimously carrifid. 

-It was also decided chat Messrs. Hemachandra’s tender for the 
bungafov^s be accepted, 

‘ 5, St "COOMBS 

c . 

^ Ihe ChairKian announced that the Visiting Agent Report had been 
sent to all Members of the Board under cover of Circular No. A. 2323/31, 
dated the 25th August. ^ 

6. SENI0^5^SaENT^FIC STAFF o 

Leave — Mr, Eden anh Ur, E^ns, — The Chairman said that the 
Director’s proposals to grant to each of these officers two w^ks’ extra study 
leave had b^^n circulated to the Bpard and adbepted. " 
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The Director explained that these proposals were made to meet the 
housing difficulty and not at the request of the officers concerned. Actually 
•each officer was spending much longer than the time in question on courses 
of study. Under the arrangements now sanctioned Mr. Eden’s leave would 
commence from the 16th December and Dr. Evans would return to duty on 
the 21st December. 

l*he Director proposed that during Mr. Eden’s absence on leave 
Mr. C. A. de Silva should be placed in sub-charge of «the Agricultural 
Section. Mr. Eden’s field experiments ^\'ould be under the general super- 
vision of Mr. Tubbs. Tke Board approved of these proposals. 

7. JUNiOR STAFF 

(a) Assistant Entomologist (Mr. (/. D. Austin ). — The Chairman 
announced that Mr. Austin Itad been taken on the Staff as frcim the Isf 
October. 

(b) Field Assintauis . — -The Director said that Mr. Nicol had been 
appointed in August as sanctioned by the Board and provision had been 
made for a second field assistant in next year’s Estimates. 

8. SMALL-HOLDERS 

The Chairman reported that the Small-holders* Sub-C'oinmittee had held 
a Meeting on the 27th August, and their deliberations had been circulated 
to each member of the Board. ^ 

Mr. Panabokke said that as a preliminary, he thought the Director 
should draw up an estimate of the expenditure as to how much it would 
cost to appoint officers, etc., to supervise this work. The estimated expendi- 
ture would give them all idea as to whether the scheme was practical or not. 

, The Director said that he had not yet gone ’into the matter in detail. 
He would, how^ever, try and get out some figures. 

Mr, Panabokke pointed out that his idea was that some action should 
be taken without delay, I • 

The Chairman informed him that to carry out all the rcconwnendatii^ns ^ 
which had been made by the Sub-Committee would entail considerable 
expenditure. He wished to emphasise that the Board was in sympathy with 
Mr. Panabokke ’s idea and if a scheme could be presented which would not 
entail too much expenditure, the Board would, he felt, consider it sympa- 
thetically. ^ 

MINUTES ’OF EXPERIMENTAL AfND fiSTATE 
SUB-COMMITTEE MEETING HELD ON 17-10-31 

The Chairman asked the Director to ^report on the various decisions 
arrived at the Meeting held on the 17th October. • , * • 

The Director said that the Minutes of this Meeting had at preswit on^- 
been sent to Members of the Experimental Sub-C*ommittee and would be 
•circulated to the Board in due course. • * . • * 

The Sub-Committee had recommt?nded that a(;res be opened in 1932« 

The Sub-Committee also considered that a definite res||illifc erf a^out*5 or 
6 acres unopened land should be made. Otherwise if^ey went jitraight 
ahead and opened all their land now\ it mig^ht happen that they would 
ultimately have no land for experimental purpojies. They had therefor^ sef 
aside a small block as a reserve for futur^ purposes. Survey Section 82 had 
T>een selected for this purpose. 4i acres%Ver|j*also being reserved in Survey 
Section 86 for experimental work on different jilts and varieties of tea. ' 
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Another question was in conneetion with openkigs. They had been 
Approached by one or two gentlemen with the suggestion that they should 
have a small area for demonstration, oai the contour system of planting. 
The question had been fully considered by the Committee and they decided 
that a small area snould be planted on the contour system as a demonstration 
plot in due course. 

(.'over Crops , — The present cover crops included ground covers and 
busli covers, but* prior claim was being given to ground crops in preference 
to bush crops. The Committee decided that a definite area of 2^ acres 
should be put down under*cover crops. The details of what crops should be 
used had been left over. 

Mr. Horsfall said that if any members could give detailed figures of 
cost of control* of cover crops it would be most useful. He had already 
come across one case, which he had asked tocbe sent to llie Director and if 
any Colombo Members could obtain figures it would be most useful. 

(10). (a) Tuition to Visitors from other Countrties , — The Chairman 
stated as the Fkiance Meeting at St. ( oombs had been such a long one, the 
Sub-Committee had been unable to carry out the Board's instruction, viz.',' to 
frame rules and regulations in this connection. 

(b) Ailvisory work on specimens sent to Ceyltni from other Countries, 

— The Director said that he had received several applications for advice 
from South India. Sometimes it happened that it was an application from 
some planter known to the SlaiV, when as a matter of courtesy, the infor- 
mation was supplied. In other eases the applicants were referred to their 
appropriate research stations. * 

11, PUBLICATIONS 

(a) Russia . — An application for the publications of this Institute had 
been received from Soviet Russia through the Ceylon Association in 
London. It .was the unainimous decision of the Board that the publications 
should be ^'ent. 

< (b) The Board agreed that the supply of publications should be 

increased from 1,500 copies to 1,600 copies. 

(c) Advertisements in “77zr T^a Quarterly ", — The Chairman said that 

the Director had already comipunicated his ideas on the subject. He too, 
thought that they should reverse their original decision not to accept 
advertisements for The Tea Quarterly, v 

The Direptor’s proposal was put to the Meeting and it was decided 
with one dissenlient vole that advertisements should be accepted, but that 
these should not be interleaved with the reading matter. 

The Meeting terminated wifh a vote of thanks to the Chair. 

A. W, L, TURNER, 
Secretary. 
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G. V. S. Office, • M. CRAWFORD, 

Colombo, 9th December, 1931. , Government Veterinafy Surgeon 
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METEOROLOGICAL REPORT 

NOVEMBER, 1931 
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The rainfall of November has been generally above normal. Excess 
of rainfall has been most marked in the Uva plateau and some neighbour- 
ing districts, where excesses up to 28 inches have been reported. In the 
hill country and neighbouring districts excesses up to 10 inches were 
fairly common, but in the rest of the island, the greater part of the excess 
was not^over 5 inches, and occasional deficits were reported, more parti- 
^cularly in the Southern, Eastern, and North-Western Provinces. 

The highest monthly totals were at Hakgala, 39*56 inches, Hendon, 
36J^5 inches, and Ledgerwatte, 35*32 inches. 

Local thunderstorms ha‘ve been well developed throughout the month, 
and account for most of the rainfall, though some heavy rain in the north 
and east of the island is probably better classifies} as monsoonal, due to the 
coming m the incipient north-east monsoon. '|^welve daily rainfalls of 
over 5 inches were leported during the month, mainly from the north and 
east of the islanj^, the highest figures being 7*G0 inches at Hendon and 
6*96 inches alt Narangalla. 

. Tempjeratures and humidities were both generally a little above average, 
whilj the amount of cloud was about normal. The wind in the north and 
east of the island >vhs generally N.-E., and above average, while else^ 
where it was variable. < 

H. JAMlIQir, 

'^Actg. Supdt., Observatory; 
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